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The computer with growth potential 



Nol only is il ideal for Ihe lirsl time 
compulsr user. But perhaps more 
impoiianl. it can be expended intg a 
compreliensive business facility sen/icing 
many varied company requirements. 

Single-user system 

You can start small, A 64K computer i 
a megabyte of floppy disc storage costs 

Perhaps your iniUal reason lor choosmg 

management system— ideal for client 
records, orfler processing, sales analysis, 
inventory control, and many more business 

screen vvord processing system, capable □! 
printing up to 20 original letters an hour; 
possibly you neaded Cobol.BasicorFortran, 
to develop yourown customised packages 




Will it expand? 




lUlulti-user system 

Fortunately, we can readily expand your 

Crpmemco. Unliiie other makers' systems, 

ily you all we need to do is add some memory and a 

you ® TU-ART Interface, and the multi-user 

workload system is ready to njn . . willi a printer and 

up to 7 terminals, each witii up to 4aK. 

New operating system 

quite independently of e; 



atingsy 






be used id update and interrogate thi 
company's database; lor correspondence, 
with the word processing system; for data 
entry, using the full screen editor; or indeed 
for running any combination of CP/tuI 
software, s/muJtsneousry. 

Up to 72 megabytes 

Weoan increase your floppy disc storage 

to 2 megabytes if necessary. And if that's not 

discs to provide you with up to an amazing 
72 megabytes on-line. 

Rely on MicroCentre 

Rememlier— at MicroCentre we fully 

systems. That's why 



) tnjst your mitral t 
r^licroCenlre. Am 



Cromemr 



For ^ Cromemco... call the experts 



Tel. 031-556 7354 

Micro Cervtrc 

Complete Micro Systems Ltd., 30 Dundas Street, Edinburgh EH3 6JN 
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The spirit of the timea 




COMPUTER CRIME 

Smart thieves who want to get at 
STREET SENSE 

One man's highly individual view 
VIEWDATA 80 

Irrevetence and infannation. 
COMPUTER LIVELINESS 

Compulers and caimons 
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Products and services. 
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The concluding article in the series or artificial intellig 
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Conclusion of Ihe database series 
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ACCESS TO MONEY 




Ways of flnancing the purchase of youf cortipuler. 




THE MISSING LINKS 


GEOFF NORMAN 73 


A thorough lutoilal for those thinking ol using caDmoutersIn the business 


or [he professions, 




SMALL-SCALE BUSINESS COMPUTING 


ALAN SIMPSON 77 


Whalatlitudes should data orocessing professionals 




toward the micrQccmputer? 
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Computer Age Publications means 
business - 
so it's launching 
a second magazine 
^ and calling it 

Buiincii 
Computing 




If you have any interest in computers then 
take o look at what Business Computing 
plans to give you. After reading the i2 
heodings ask yourself if you con afford to be 
without Business Computing. Then see 
below how you con reserve your copies. 



Computer Age has established itself as the 
best all-round computing magazine in the 
market. But ihot's [ust the start. We are now 
launching a second monthly publication, 
called Business Computing, which will give 
more direct help to those who are alreody 
using computers in their business, or plon to 
do so. 
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SUBSCRIPTION 
ORDER FORM 



wish to lolie advantoge olyour subscriplioi 
o Buiineii Computing storting with issue 



■mpuling for prospeclivi 



2. Advice o 
procsssir 

3, Decision 



I setting up an e I eclronic office (word 
■noting (or executives and monoge- 



ing oboul their difficulliei 
computers. 



ing 



'. Purclnasing and using machines [Assess 
needs, Familiorisolion with oppllcotic 
Writing specifications. Looking for suppliers. 
Employing can!ullants. Using □ bureau ser- 
vice. Financing purchosa. Leasing, Software, 
Trolning personnel, Mainlenonce. Expansion. 
Users groups. Tolling odvontoge ot 
developmenls.) 



Applications. Perlptierols 

nis - studying both mentol 



8. Surveys oniSysler 

9, Working environi 
and physical effe 

iO.CompulIng news. What's happening in rfie 
Industry. New developments. Appoinrmsnis, 
Compony reports. 

1 1 .Renders advice service. 

12.The finonciol world of computers in business. 



Viewpoint 



Employment 



Lord Gowrie 



THE GOVERNMENT 

Asm 

TECHNOLOaiGAL CHANGE 



Lard Cowne is the Minhter of Stall lor li 
pbymenl, This article is an attejtipt 
eml myths to r^st. 

Gavemments are often accused of Ir- 
noringunpalalable facts and IhiaiSii 
cfiarge thai has freiiuenlly l-een lev- 
died afil on the question of the effects that 
tonic technology will h.ive on 



empl^ynie 



ischii 




rtth pa cular ah 






»ilh 



emplovment. Whilst there may be 
mentsof huth in this where the direct 
requirements tot manning on a produc- 

that no such direct COrrelafion easts in 
fields like administration, management 



Another assumption is one which says 
that anything technologlcaUy jmsslble will 
translate rapidly into induslriiii practice. 
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Those who attempt to do so are fooling 
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■nulate the rate of innovation. 
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man in tiieir bock "Tlu' Oilljpsf nf ment. It is better that such developments worth pursuinjrtbeni. 

Work". They Mv, "There is thus. i L-h„ire, should Inke place asaresullofthesuccess- li is entirely to their good that the trade 

gies and we face unompioynieni ol up to reprise to its inhoduclion, ously. But it is not true, as Clive Jenkins 

brace the new technoiogies, accept the emplovment levels in or more years that b^de unions are the only organ iMtion 

chnllenf^eand wecndup withuncmploy- hence, with any realism, we can make in this country doing so, 

nienlofab.ml5TnilHon".Now,ofcoursc,l some oualitiitive jiidsemcnts, If Britain Theenginc'cringindustrvinpartiojlaris 

would lotdlly reject their base line esli- falls behind in applym;. new technology, very .icrivc its Industty Training Board is 
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the addition oi an extra V, million unem- overseas markets. That would lead fo a looking closely at possible problems. The 
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Computer /l,^ bv David Mitchell, Parlia- 
mentary Under Secretary at the Depart- 
ment of Industry, lie described the DTs 
Microprocessor Application Project which 
promotes awareness of micro-electronics 
and encourages its application. The devel- 
Lt new techn l.gv The |ob creating p ,- blem wemustnow lace. Argumentsabout opmenl of a sound, technology-based in- 
linhnl btarks^en^lvdcmonsh-aledeien hov. many people may or may not be dus try depends essenliallv on managers 
though inthclon^nn tmaitumcutlo made unemployed by applying new tech- becomingawareofthepossibilitiesofnew 
be mere important Ncv^ technc logy olf nologv are pointless if jobs are being lost technologies and having the confidence 
ers the prtspect btth t mprcied pro because of failure to apply it. So we have andabiiitv'loapplvthem.TheDepartment 
duchvtvandir-,nt. In milmpr. an overriding need to remove the con- ^f [^d^.h^, .fslisupports, through the 
edprodut Tl t ' p i n stra ntson rapid innovation. National Enterprise Bord, such high tech- 
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Zilog* 

Turning science fiction 

into science fact 



The new MCZ series. It's multi-lingual. Can be used with 5 terminals. 
It's expandable. And that's only part of the story. 

Ifseasy to see why ZUoy Is the computer person's hours mean lime between failiu-es-anrt al nonna 



The new range MCZ 1/20A, 1/25A, I/5U and 1/70 otler 
Tliesi'newmulU tPinunaicorapulenjwithnopp) or 



Contact Ziiog ior the full story. 



^ 



ZflO boards, have a 



.iir.^rt, r, an i d'/''™" ZUOg 

idrnput^tUiedito!'™"™ Welcome to tomorrow^ world. 

"^^ ZllimllKUd., 

■d un standard held prosed tiahbage Hoube, Kinu Street, Maidenhead, Berks. 

mgrpliability record (8000 Tel; Maidenhead (Q6aH|35l31.Te]es:S48(»9. 



Software 




For further information ai 



KETTERING (05361 520910 




HB Computers now have over sixty dealers 
in the UK handling HB Accounting Software 
for the Commodore 30 32 and ACT 800 series 



Five good reasons for HB Accounting Software 
* A well proven system ■ft' Easy to use 
ii Invaluable for management reports 
■ft'Sales, purchase and nominal ledger systems 
■ft- Large selection of programmes available 



HB CnmPUTERS LTD 

22 NEWLAND STREET, KETTERING, NORTHANTS. 



Buying the right apple 
software to do the job, 
at the right price, ^( 
can be a joi^ 
in itseif ! 
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FILE-IT 

The Micro Manogertieni 
tiling Bystem offers (he 
fallowing facilities ord 
benefits. 

• AuiiiquecndloBluser 
orientated s/slem 

• Easily understood forrr 

• No programming 
knowledge needed 

• IdeoHor stoft, service 

• £69 in 


• ApowerfuUulli-field 
seorchcmdcorrpore 
facility 

• 10 system files, with up ro 
1.000 records 0(1 each 

• Up to 50 items on each 
record 

at •lOfieldcondilionB 

• Supports seven disk 
drives 

r • Complete wilh 
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d.p&p(exVAT) 
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Installations 



Security 



Darrel Ince 



"During one marking ikji a sentrprngramm^ 
nl a brge finante house in London slapped k 
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Batch Updating 






Batch updating 
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COMPUTER GRIME 



Niiiinoiisness at Ihe speed of tighl . 

itics. Even with the advent of seriesnidebilsand/ortrcdilsovera spcd- 

^ centralised databases using A master file lias to tw changed periodi- 

■r many years to come. bank example involves modification of the 

updating involves making balance and the series of credit/debits, A 
.a file called a master file, ThLs is master file also may have new records 
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hroiigh [he transaction Hie, updating the 
naster file and creating a new master file, 
rhe diagram shown (Fig. 1) describes this 



batch update program is run again. Nor 
maUy the new master file and the old 
master file are kept. Every master file thai 
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the file Virtually ai] the ti 
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For busineBs,Miucabon and sciemilic use 

• Canridge storage 10MB lo 1200MB. 

• Comprehensive utilities. 

• Word processing, 

• Multi-langiiage {languages supported 
include BasicCobol, Fortran, APL, 
Pascal etc. 

OEM and llealer enquiries invited. 

FQUINOX 

COMPUTER SYSTEMS LIMITED 

Kleeman House, 16 AnnineSlrcel, 
New Inn Yard,LondonEC2A 3HB. 
rd:01-739 2387 & 01-729 4460 




Digital 
Design & 
Development 




INTRODUCE YOUR PET 

TO THE 

OUTSIDE WORLD 




centroIcK 



PET ITT 2020 

OHIO SCIENTIFIC CROMEN 

CENTRONICS ANADEX 

OUME DEC 

HITACHI LEXICON 



CENTFtALEX-LONDON LTD 








EXIDV HORIZON 


ICO MICROSTAR SHUGART 


INTEGRAL TELETYPE 


DATA GENERAL EPSON 


i ETC. ETC. 
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The SIMPLE way to master 

• PERSONAL TAX- 20-plua ways to save 

• STAFF PROBLEMS - Tax-efficient rewards 

• VAT - Nightmare made easy 

• CORPORATION TAX - Plan ahead to save 

• CAPITAL TRANSFER TAX - Pass on all wealth 

• CAPITAL GAINS TAX - Prepare for big chsiiKes 

• PENSION SCHEMES - Big savings poaeible 

• GOOD INVESTMENTS - Unbiased asaessmenta 

• OFFSHORE PLANNING - Beat tax havens 

• DEALING WITH TAXMEN - They're human too! 



The unique WEEKLY updating service for businessmen, 
accountants, bankers, solicitors, doctors and the self employed. 
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TRANSAM 
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lakeastep up toyour next Computer! 



THE CONCEPT 

Hijwmany waysare there to buildaiiSlOOsy stem? Not 
many, and all expensive. TUSCAN changes all that. 

Five SlOO boards on (jne single board— just for 
starters. Plus five extra slots for future expansion. 

What a combinati(in[ Z80 and SlOO with the 
TRANSAM total package of system and applications 
software. 

How do we do it? Our prices start at £195 and you 
can build up in easy stages to a fully CP/M compatible 
disc based system. Something to think about! 

THE HARDWAHE 
ThefirstZSO single board computer with integral SlOO 
expansion. British designed to the newIEEEIS BIT) 
SlOO specification, iheTUSCAN offers total system 
flexibility. A flexibility available now. 

The board holds the eauivalent of a Z80 cpu card, 
8k. rain, 8k rom video and 1/0 cards with o spare 
SlOO expansion slots and offers a price/performance 
ratio which is hard to beat. 

JuBt compare our price with a commercial SlOO ten 
slot motherboard with this specification. 
THE SOFTWARE 
TUSCAN offers the user the choice of system monitor, 
editor, resident 8k basic, resident Pascal rompiler or full 
CP/M disk operating system. All options are upwards 

TR.'VNSAM COMHONRNTS LTtI , 12 CHAPEL STREET, l.( 



compatible and fully supported with applications 
software. Both5'4" and 8" drives are supported in 
double density. 

THE PACKAGE 
TUSCAN is available in kit form or assembled. With 
several hardware and software opdons to suit your 
requirements and budget. Attractivedesktopcase also 
available holds 2 xSM'' Drives. 



TIRAN^AM 



NOBODY DOES IT BETTER! 



MlhSlOOexpsi 


Ihe TUSCAN ZfiOtasHl 
laon and enclose a S,A-E. 
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The first step towards 
208Kt)ytes of internal 
addressai)iemenK)ry... 

nci/coffl-2 



TfieNi 
Syslt 

trsme racking 
Further four Bi I 

Wilh our ne*4BK RAM board Ihls 
means /ojcan have up to 192K bytes of 
internal memory. Add to Ihis Ihe 16K of 
usermemoryavallableontheCPUboarc 
and you have a potential 208K bytBE -ail 
addressable by the Nascom-2 using 
page mode software. 

Togiva maximum user flexibility i 
Naacom-2isnawbemgsL| '" 
withaul user RAM. The elg 

useofeilher RAM.ROUorE ROM 



lnROf^therelsa2KNAS5 S 
operating monitor and SK 
BASICNASSVSisapowe 
monitor with full cursor CO 
allowing you lo adit any pa 



The 57-Wey solid stale l< a 

le System BO housing as w I 

amppowersuppiyrepui 
iascDm-a.(A5ampBupol w b 




boerds.jSoyoucanseetheMa mZ m crocomp e de □ am 1 oe 
totaliycompatibleWFthSysemflOB adffo daema 
Nascom-2givesyouaheadstarttoa¥ery Nowisn'tlhalworthalithewaiting'^ 


|'Jpj;S-J"W==afHOyiJBorapn,c5chflracl5r3 
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For hnner Oelails andsIocWsts aleese conrae 

NBScom Migfocompuleis Umitetl, 

92BfoadSlre«,Che5ham. Bucks. 
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Nascotn Microcomputers 



Computers and Art 



Discourse 



Brian Reffin Smitli 




I gel mon' nihilistic and cynical as I get 
older. I used to think (honesUy!) (hat 

cuss and argue about important issues, 
and that if you had a half-decent art!u- 
ment. vou could persuade people of its 
validit}^. 

More and more, though, ladopt the line 
taken bv the person who made herself a 
little stamp, just like the one used in that 
energy-conservation drive a few years 
ago, Escept her stamp, instead of saving 
'SAVE IT', said '50D IT', There's just not 
lime, Of coiuse we're all Well-inlentiorwd, 
honourable people etc. etc- but there's no 
time te waste csploring wonderfully sen- 
sitive, internally consistent, admirably 
presented, wronj; ideas. 

Alright; arrogant. Or it liKiks and 
sounds arrogant. I'd say it's the only re- 
sponse that helps to keep me sane, but 



d pompous dog-rhetoric. Ihev had the 
nerve to call me ignorant! Really. 

These very naughty people said, "just 
don't tell usanythingaboutmicroprocess- 
ars - we're up to here with chips; look, it's 
!(/ design," 

Is It? Let me hy io tabulate what I think 
they say. and some of mv reactions to it. 
Doubtless 1 distort their views. Tough 

bEdTdt'covTr? I rt'lly'dc wond^. 
which) notion, >,ri:oncoplso( sci- 
onctf,ofde.ign,in(wh.tiheyridi- 



ipby, rn^ikes them thnigtii 



that will help thLs process (by, 
eating the kids, or their parents. 

This is what is wrong with what they 



then 

I'm still shaking w 



langero 






nology education (and 



quickly piling up these hats or 
instead of the artist's cap) ' 
the Independent Broad cai 



politics, philoBoph' 
hilly with such prot 



In Iheir sort of world, butterflies fly, and 
chrysalides stay put. 

The 'principles' which they 'find' in 
their 'design' activity, of course, were 
deeply spurious from the start. 

teachers, communicators, artists and de- 
signers must be terribly brave and ^et a bit 
of street-sense. The kids know. Their 
'ordinary' future, liial of ttieir parents too, 
win leave the teachers far behind, if they 'le 
not careful. Street-sense, Street design, 
street information technology. Does it 
sound odd to sav it? Is there a new word' 



You should have 
exceptions, (he edu 
inspectors had that 
which, if appliec' ' 



it. With a few 
il advisers and 
)f 19805 design 



ivith a Meccano flower- 
re writing a symphony, the 
f wrong. Any country Ihey 
■n into a kind of Belgian 



The other day I saw a wall-size colour 
resi^rffs^m^^ "'^^"'"'" display, that showed, amongst many 
It f II (rh rlrridiifr other things, a TV set, a telephone, a desk 

Ihoir ar'I^menl^ Sat t[iri.Tiricep^ "'"'^ books and papers on il. The display 

could zoom into and Ihmugli the tiooks 
.ind papers. The picture of a TV set work- 
i'd, showing real programs, again in real 



Busily creeping into the 
notions of inhjmiation tech 
learning on a par with their ti 



nies on the W. A coloured 
Bye-bye. Bye-bye. teachers, 
it school, you kept showing 
b of physics and stuff, that 
use of whathad gone before. 



natiiig hours at an editing terminal, I cor 
eluded that the system or process - hiei 
archies and heterarchies of 'pages' of ir 
formation, graphics etc, - could be usee 
rather Ihan the graphics themselves.) 

A degree of interaction is aehievabii 
beyond mere button-pressing. The poir 
about viewdata systems that often seen- 
to be missed, is that such systems are nc 



anything's worthwhile. Did you sec 
guy in the nudear-sheJlered Regional '. 
of Government, on TV?My latest coir 
ler-generated video work is called 'Nut 
■■ ' at the KCA'. it's verv prctti', basei 



the fad 



itifth 






It givrng u 



bye, clockwork persons. Back to thi 

And , , . hello, all of you who sent ii 
entries for the Gregory Bateson compeb 

wrote me an eight-page letter, full o 
ideas, and rather nicely saying that mini 
had been the only review of his book tha 



always incomplete, an outline. Rather, 
they area way of relahngand stnictuiing 
ideas. It's the structure and dynanucB 
wtiich grow important, rattier than the 
contents per se. You have a conversation 
with yourself, mediated by the system, 
which in some way arts as a land of cogni- 

The thing that really grabbed my atten- 



1 the Oral 



■ (nv-9 



(A CI 



?l hicnd 



iuggesi 



le had b. 



he won the compeitiion, he didn't want 
the prize (his book! as he'd got one. 

1 hear, too, that in response to my sec- 
ond, 'Gambian', competition, someone 
has written a whole interpreter, to run on 
mv Research Machines computer. 

The winner of the Bateson book Tvlind 
and Nature', however, is Peter Head, of 
Ealing, London, I should also mention lliy 
the Fish Publications -but 1 won't. 

Well alright then. They're at 57 Myrtle- 
dene Soad, London SE2[1EU, and yoii will 
knowwhaltodo. 

Mr. Head's theme, which I hope to rc- 
him to in a later issue, is that prarsi is the 
thing: foresampletheideaof'squarenesi' 
being defined by a procedure fi^r pniduc- 
ing a square, I believe Plato refuted IhiB as 

A few weeks ago, to change the subject, 
I attended the Viewdata '80 conference at 
Wembley, I've been interested in Pn?slel 






stand. There, they demonsh:ah;d 
mentary tele- software. And the point 
you could manipiiiufc all the normal It 
fiinfilcns from within a BASIC progr; 
found this out by playing with it -do 
know this? Yes of course they must . 

That, surely, is exdbng. Think 
about what might come creeping into 
living-room TV - what you could do 
models and simulations. Imagine tht 
Chancellor getting up and giving, not ; 
Budget but a computer program. Parti 
political broadcasts send their versior 
of an economic model down the line 
Etcetera! 

Finally, something from the Royal Col 
lege of Art's computer studio. Want i 
'' I'-'-'— •' . . cheapo 




eTV c, 



I, feei 



ick 



o your 



Appendix - 
ITV'a Telesoftware 



'") i^o' ^ 



iof th 



Inthi 



blue] or 
Bming year, 1 shall try to produce 
le really useful stuff using video and 
Iputers jointly to do the things fwhi h 
now you can guess) that I want to, ' 
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With TELESDFT- 




Information is power . . . 



. . .but disorganised data and jumbles of paper 
mean that your business is running at less than 
its best. 

Mutek offer an Ohio ScientiHc solution: 
Database Managemeni Systems bring those information 
problems under control. 

We specialise in small database management systems — 
and small refers to the cost, not the performance, with 
machines capable of handling up lo 300MbyIes of hard- 
disc storage with full networking abilJlies, Thai's around 
150,000 texl pages instantly retrievable from any of up to 
sixteen terminals — the electronic filing cabinetl 




Experience counts 



t leaders in 

taff have had pleniy of exper- 
hardware and software aspects 



Ohio 



2 this with c 



mpulKi'g 
- belter and simpler 
overall cost. Forrea/ 
dustrial control and 



■j Scientific systems con 
abilities that are better than 
expansion, faster operation, lowc 
computing — large databases, i 
data acquisition, high speed processing — anasoiiitions 
that won't break your budget, Ohio Scientific from 
Mutek is your first choice. 

Mutek — real database management. . .for less than you expect 

Mulek — the Independent Ohio Scientific specialists — Quarry Hill, Box, Wilts. Tel: Bath (0225) 7432B9 



We supply solutions 

our engineers and programmer!, for ptai 



TliEElJTESI^EFE 
SDinFlJTEKLFIll 

Still the biggest 6 in the country 



■1 W185 4TD Birmingham B5 4TD Nottingham NGl 6LF 

6360647 Tel,021-622 7149Telex. 336186 Tel.0602 40S76Telex. 377389 



r64737Telex, 666168 TJ!o°T-12MA09Je\^x-779263 
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Information 



Commentary 



Paul Ingrams 




lnwhichabigbt4diflofiai 
t'xpeiih/ aver lecknobgif' 
danaacl. For a balancing piece \ 



Confused might be a better i 
Viewdata 80, an exhibition hi 
the undersized Wembiev Copfei 
enre Centre in the last week of Manrh, an 
organised by Online Conferences Ltd. de 



ird. 



VIEWDATA 80 

An awed appiaisal 



ic infonnatic 
make5 the 



had, ifs 



with the oi 



whose registrati 



■n the 1 



unacceptable face of Capitali 

It look me three days to figure out quite 
why it was liial so many different firms 
seemed to be peddling pretty well the 
same things, there at Wembley. Phrases 
like "bnpacts trading position of every 
enterprise" - which is the keynote to the 
biggest load of Public Reladonspeak drivel 
I thinlt there's ever been (give up counting 
■■■ ■ 'initives), printed on behalf of 
s REDIFON office-o(-the- 



ber, corresponding with that of the lucky 
commuter who got there first. AH spaces 
have now been secured for life by a hand- 
ful of people ""- ■■- 

them. Casua 

numbers fail to coii 

spaces tend to get towed away. 

Prestel (the Post Office's national data 

" e) tends to the same Biblical 

philosophy. 

Say you're a medium sized firm vinth 

■ - ns trough. 

few textbooks, a few part- 



odd b 



irTVst 



offer 



[formation iacilitv 
by Teles or by this newfangled Visual Dis- 
play Unit system, via expensive Post 
Office lines. Along come the Preste! bof- 
fins, preceded by a chorus of overblown 
Mediachicks hearing glasses of cheap 




about is Money, plain, 
notes of sterling green. 

The principle of Teletext 
method adopted by my 
Transport stadon for man; 
er small car park. In thefai 
demand for park-and-rii 
flogged off much of their 1, 
rial developers, Ihev hit u| 
of is.suing season tickets for i 
each space has its own registry 



mous Boche see reason, we can splurge 
your data all over Europe. We can even 
give you a box with buttons on it, so you 
can plavwithyourown pictures. Whatsay 
we da thLi for Britain?" 

You seize Uie opportunity with Ijoth 
hands, vaguely nodcing on ihe way Ihal 
the Post Office will only rent you a mini- 
mum of two thousand "frames direct, Bui 

thing to frame. 

Two things then occur lo you. Further 
up the line, ther 



Commentary 



A 22" TV receiver equipped with Cee- 
fax, Oracle and Preslel services will rem 
for around £25 a month. To have the near- 
est thing the publicwill ever have to a real 
TOmputer terminal in their living room, 
fhafs not a lot of monev. After aU, the 
whole BBC cmly costs £34 a year , . , and 
you can't talk back to it! The basic Preslel 
includes a key pad that makes 
limited - . .. , 




this is are GEC private viewdata serxii.., 
using Prestel lerminals bul accessible on l\ 
by password. Doubtless, there'll be quilci 
black markef in current Shibboleths to re- 
place moonlighhng in the moneuriM 

Or th^n, there's the quasi-pubUc serv'ict' 
of specialised, rather dian restricted, iiv 
formalion, like the National Buildiiig 
Agency's CONTEL service. Partly spon- 
sored by the Departmcni of the Environ- 
ment, CONTEL is available to designers, 
architects, local authority clerks of works, 
building firms and employers, anyone in 
the building industry (what building in- 
dustry? -flufftor] to provide Ihem with up- 



1 one thousand frames, hirthei 
n the lino. Like a chain letter, money 
starts pouring through from the little guvs 
:o Ihe big guys, and you're in the middle. 
It's whoopee time! TTie beauty of the sys- 
■em is that the Public are going lo pay for 
1, just like with commerdalTV. The more 
the public wants Prestel, the higher go 
I'our rates for leasing your spare frames. 

This is the key to the profitabaitv of the 
ivstem, and it is one of U5e reasons' Prestel 
I'rc punling the system so hard around the 
TV dealers and rental agents, and spend- 



easy. Instant credit without leaving the 
living room . Where is the money going to 
come from? Where, indeed, are the deliv- 



Preste 
questi 



response 
and orderi 



ds7V\ 



ingl 






■e negative - April Fool's Day saw 
the ending of Ihe PO monopolies govern- 
ing phone installations, and the Septem- 
ber '79 launch of Prestel was one of the 
marketing cockups of the decade. As one 
Rental firm manager said at Viewdata 80: 
"They're pushing so hardl A while ago I 
asked for an extension phone alone of our 

stration Prestel model, it was connected 
up to the telephone line in five days. 1 said, 
'I^ow come you can do this, but yoo can't 

phOM.'""""""' """* ' "' 



'Game' copy in order to play down the 
distinction? For 'User friendly' read 
'Caveat emptor'. 

Preslel - sorry to keep harping on about 
Prestel, I'll come to Telemalique in a min- 
ute, but Prestel did rather steal Iheshovj- 
also has its private side. The same system 
is amenable to parallel, restricted access 
databases; provided, I would think at 

ing their own databanks, Firms can also 
rent into parts of the public service that, by 
virtue of Iheir having tieen leased by pri- 
mary business, can \x electronically mark- 
ed 'Trivate - trespassers will be prosecut- 
ed". Thousands of pages of l4estel are 



ingto 



icted ac 



■s.Typica 





and even 


xtractii from Job- 




prbbabiy 


inJicabng the. 














'hile there 




teletext servnces 


lable already, busine 








immedialelv to 






ire already c.i*h- 


in on the 


plative ch 






™rk acce 


sible by e,istir,i; 


jhone line 


s. Hayma 


ket Publicati.m-. 



md Marke 



ing b 



;sfora. 



information purposes. At the moment, 
the service is startlingly cheap. One sl.ir, 
dard frame costs thirtv' pLuinii, tm -., 
months, including prepar.itEnn .li -,- 1 n.l 
logo - and amending the ti'>i. ■■■ n. ii . .i'^ 

the 'Campaign & Marketing' i,t\i,.i,' i- (,;,>, 

viewership increases. Testing their service, 
I punched up the JICTAR ratings (which, 
because Ihey come out the day after Can- 
paigii magazine goes lo press tend to be a 
week old) to find that they were two weeks 
old! "Oh, thafs just the wrong date . , " 
Sorry lo gloat, draps, bul there's nothinj; 
like high lech, to give a low joumo an 
inferiority complex . , , 




Facilities a\ 
)f the Preslel network come in a variety ot 
Tianufactures, all calculated to out-per- 
omi the Post Office hardware, yet ali ped- 



Commentary 



ology, ^ 






either - 

the .idvMntagps of going private are ?peEd 
of access - the Post Office can't guarantee 
you a half hour wait lo change your frame 
- arid flexibility. Their Freslel-compatible 
sysfem , based on Ihe DEC FDP 11 range of 
compulers, gives you roughly twice as 
manv combinations of colours, characters, 
fines' and rr 



t. Or there's the Kirbv- 
stem, based on the PCt- 



based in Old- 



ham, offer the unit wiin a ouut-m alpha- 
numeric keyboard, extending to a hard- 
copy printer and tape 3toragE unit, as well 
as the KL Editing Keyboard with the usual 
variety of graphic effects, and with a 
microcomputer addition promised in thi 



think they'd have made it so that il would 
interface with systems in other countries, 
but no. Nor do the Telemadque people 



exchange data for the rest of this decade. 






echno: 



with 



)gy is 



The French hav 


e carried Ih 


eir market! 


strategv a stage further Iha 


Prcstel. ■ 






n-ves, thi 




a sets into 














directory 


the system, that' 






Telematique coi 












service to the p 


vale and 






oof those 




Dre.senl. ahead of Proslel led 


inology. 



CCETT, by the way, are now working 
on a fiendish little black wafer that pro- 
duces semi-automatic graphics. You draw 
Ihe outline, il blocks it in with the colour 
you want ... it also stores outlines. On 
the market in France next year, and look- 
ing for an outlet here. Arumators may like 
to know that with stop-frame VCR edit- 
ing, they could probably work direct onto 
videotape, although they're limited to 8 

■ ■ ■ ■ ■ rfriendsinIapan?Well, 



fanciful, do 


n't forg 


t-t fhf 


^e Marine 
























System 


improve c 


ualitv 
lechn 


?,r 




by the BBC would 


jccap 





ingy 



jrHiFi goods and pr 



their CAITAIN s' 







Irv 'Compunication' for ,iie. That's Telc- 
mahque's blanket woni for the marriage of 
computers with telephones. Their Anii- 



(aboul 400 FF, or £45) bl 
cctronic directorv unils - 



graphics, though a dearth of imaginative 
uses for them. They hope to start testing 
Iheir Teletext system next year, and CAP- 
TAIN seems to be the winner, as it has 
sufBciently good diagonal resolubon of 
line to be able to reproduce Chinese 
(Kanji) as well as Japanese calligraphy. 
The complexities of this are ptobablv what 
eld them up, 
CAPTAIN stands for Characterand Pat- 
tern Telephone Access Information. Who 
said the Oriental mind wasn't ingenious? 
Developed by Nippon Telegraph and 
Telephone Public Corporation, CAPTAIN 
supersedes the standard mosaic pattern of 
computer graphics with a dot matiix. lis 
colours are belter than those of Prestel, 
real'. 

what no 'foreign' system does - and 
prototype was on display at Viewdata 80 
is to compete with Prestel's experimental 

Despite the limitations of the display 

iputer - 64K - Prestel feel there's suffi- 

■ enablelhescanningn 



Why slop at marching through Southall? 
The National Front could just as easilv rent 
a Prestel frame at thirty quid for six 
months, with unlimited update. 

Who is going to control what could, 
within a very few years, be the televised 
equivalent of Otizens Band radio? Okay, 
there's so much of it that no one would be 
my one broadcast by acci- 



dent. But there 



Jublicis 



cently when one Prestel user jokingly in- 
cluded a page giving a 'Guide lo Dirty 
BookshopsinSoho'. Where does that kind 
of freedom to inform stop? It certainly 
can't fall within the legal framework that 

BBC and IBA programme makers. And 
where does CB television leave them? 
Video cassette recorders have already 
freed thousands I 



progran 



■ tyran 



J up. 






a low 

■ a picture which is, 
enhtiably a ham- 



loped in Ihe CCETT labora- 







nputer graph 










t, It s a gimm 








ithat.Butaslineani 


:omputer 


















Prestel systems 




hadn 


thought of 


, why nile ou 



response from the prograr 
panies [who should, by now, t 
ondary marketing) whatever, 

blank cassettes, which the recot 
have failed to obtain after ten > 
lobbying. 

It's all very well to say this is h 
and that the peculiar power of 
v/ill fan increasingly into the ha 
many, thanks to ffie ubiquitous 
who already has the stranglehi 



old muldnationals who brought you Ihe 
Twentieth Century, 

Hurry now, while stocks lastl ■ 



Ibur Commodore PET System 

The Coinniodore PE1' is Brilains best selling microcomputer 
1 the most popular* hnjn iin v< r\ Cidd - 




^all^aslonisattra.li.m,. is 111.- pri.eola Pin- lrojiii::^r)Of'ora=ell'fonlai;i<-(l unit. lound,^r £2^11(1 
for the complclp system including Floppy Disk Unit and high-speed Printer. Ask your nearest 
Commodore dealer below lor drluils about Commodore hardware.scftware and Iraini 

Our Dealer Network 



;?.,"»,«« IRELAND 



y commodore 

We made smal 1 computers biff business. 
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Applicalions 



Animation 



Wiiiiam Collins 



Ai 



COMPUTER 
lilVELINESS 



r. Kifchi 






ingsa 



3fthe[ 



rouHiieSLippUca 

The completi 

back-end routin 



fut writing them 



about £250,0 
money and proved too costly for both BBC 
Television and Ihe I.T.V. companies to 
both of whom Mr. (Qtching offered the 
complete package. 

As it is. the computer Swedish T.V, has 
is used also for studio booking and ac- 
counts and can only be employed on Mr. 
Kitching's work at nighl and at week-ends 
where there is a company lull ' 
ancv and bookings. 

Fortunately, ANTICS can work on 
machinery already installed at an cslab- 
lishmenL All thai is needed is a good 
microprocessor with a Tektronix 4014 dis- 
play and a graphics tablet, ANTICS is a 
method of putting some animationvinto 
Ihe operator's work. In particular, 
fords immense potential for operations 
working in T.V. and ec' 

What Mr. Kilchin 
"Stone-Age" package i 

7 progratrjmes all written ui fortran lot in aovance ana tr, 
ease of implementation. Once installed, proach is preferred. 



software package c 

r operating systems, 
Dn't have back-end r 



ing the ma 



The drawing board hi 
ing.r 



ally stored inside the m 
ine, One can either dra 
into the machine or pr 



.^ ^^. .„. ,..^.,jice, how to repeat them; a Hme- 

tomal- saving de\nce, as many people who have 

e with attempted action cartoons will appreciate, 

"e then The instructions also include how to erase 

ic pen. a line or an entire sketch, how to alter an 

on the image, how to insert a required detail, 

5 at the how to copy a drawing from store, how to 

imatit- draw geometrical shapes such as circles, 

mach- squares, angles, polygons and stars, 

ttaight which makes it easv to improvise directly 

jwings on the machine and obtain complex fea- 

lat ap- tores from simple drawings. Colours can 
be changed and the thickness of the pen 




altered a( any time while drawing or . 
ttie drawing is finished. They arc sele 
from the printed examples of a choit 



Animation 



signer^ 



i few a 



Any drawing can be given a sunplifled 

done by animating the skeletons. The 
skeleton can be like a hinged matchshck 
figure or it can be a grid pattern of any 
shape, or, if you wish, can be a combina- 
tion of the two. The limbs can be squashed 
and structured to any degre th h pe 
themselves can be independ tl im 
ed in any way to give varying xpress 
ANTICS animation works m b 

combinaliDn of 3 princip 
sketches and effects. Skele mm 
allows a detailed drawing be im ted 
bv giving it a simplified sk End 

structure. Then it draws 
posidons of Ihese. The ma 
smooth movement and astonishingly 
enough fits all the flesh to the bones! 

With skilful handling, the package 
allows 3D drawings to be done and one 
can compose captions from any typeface 



T then be 
awing for ui 



lined v 



■ colours and there 
are full facilities for italics if needed. Three 
typefaces are supplied, but you can draw 
any new typeface you wish by using Ihe 



te whidi untutored ot 



also include camera effects. 



hours with a quality of animaaon equal to 

little, if any, computer knowledge Ls need- 
ed to use the package. 

In Sweden, Mr, Kitching said, about a 
hundred people had been to play with the 
"Slone-Age" machine. They had included 

typists and even frequenters of cafes and 
bars. One wonders what the imbibers 
thought when the saw their drai 



1 dothi 



ingau 



cally! 



. ''.> 



a, the! 



rdbyal 



the usual methods - 
frames (all of which are explained in the 
manual which goes with the package), 
"random" or wave motion or tagged lo the 
movement of another drawing. 
The whole ANTICS system is lo enable 



ng package L 

ders if computer professionals will take it 
seriously or treat it as the toy Mr. Kitching, 
at one point, referred to it. The vast sum to 
build a machine - neatly half a million 
pounds, should outlaw it for any but the 
wealthiest corporations. But the package 
at £4,000 may well be in reach of educa- 
tional authorities, hospitals and engineer- 
ing concerns despite Govenunent spend- 
ing cuts. ■ 

World Service Sciince Unit . 
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Julian Allason 



C TO THE POWER OF THREE 
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Tile shiiti^n WLddmi; 15 not an 
sUrlU..hnpp^n.nmagc But. 
lno ^ets if LiutshndiHRh wealth' 
parent-, stake a lar^e part ot thur lortuHL 

iLimes unthinkable 

\nd that 15 exattly the silujt.oii »hicl 

uf cxtraordinarv mamages Philips 
MCA MCA to IBM IBM to Comsat 
General and so on (MCAslandsforMuaic 
Corpcirahon of Amenca IBM tor Interna 
tional Business Machines-EdiWr), 
Sky Scraper View 

These relatively unpublicised agree- 
ments also explain why some of the giants 
of the electronics world have held back 
from the headlong rush into micmcompu- 
ters. The view from the 120th lloor isalittle 
different, it seemb.. 




powerful than the sun 
Intelligent Networks 

Most readers of Di? , 
an indication of the capabilitit 
computers. In paml 
been made of Mi.T 
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video tape to 






ny great 


ength 



grate development vifork in different 
fields. Where this means driving together 



these is MicroNet. Micr 



On ^ recent trip to the United Slates I 
had an opporhjnity to examine the Mag- 
navoii! VLP player, assembled over there 
from philips components Its application 
to mitfotomputers and C w as immediate- 
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into single digital bit streams To handle 
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[h mori 


the volume of intonnabon involved SBb 





device, although experime 
Liincc lies ill Ihe aKUly tc 



Video 



APPLE Link 

Already VLP li 
APPLE [I micriK. 



andBM MCA 



Theexa 

s kelytc 
nator Xerm will no doubl b 

opj fa<:simi]e capabiLity into 
5 on Mosl systems will be vii 
widi a viewdata facility and a sc 
e Online store is likely to a 
foim of Winchester Technology 
w th tape cartridge or Hopp) 

rutially. 



amount of stress on decision makers. C 
can only hope that Iheautomabon of fil 
and other routine office chareii \ 



paper was be ng tr nsm ed 

. phone lines direc ts eaden 

ty of text and pho s^^phs n 

goodaiFlee Stree pnntin^ F 



Another effect of C^ will be 

to blur the boundaries 
between office and home' 



participanl in Disco- Vision underlines the 
importance of the new medium to the fut- 
ure of computing. A more usual IBM pro- 

to utili7e its patents. 

Several Japanese companies are also 
known tn be working on C - Sharp have 
even shown a prototype. But, for the Bme 
being al least, the impetus remains with 
the Americansand the first £? systems wiL 



able al reasona 

Does this m 

chasing a micr 

as the first C 






wilJm 



hould delay pur- 

■r now? Alas, no, Editor's 

(optimisticaUy) a Federal L 

year away ana - ir inm have anything to fftteivd 

do with it - likely to be expensive when ATT. a b 

they do arrive. pmach a 

C has far-reaching implications for all ^urnces o 

of us. In the office it will mean mail that ijicakulai 



If you are selling a computer, product 

or service, seeking computer 

personnel then you want the magazine 

offering the most. 

FACT 1 Computer Age will not 
increase the advertising 
rates during the period of 
your series boo/c/ng. 

FACT 2 Computer Age is the 
magazine highly 
recommended by The Times. 

Two good reasons why you should be 

phoning the Computer Age 

advertising department 

01-928 6394 

Vonesso Blackburn Kiddle Tino Roberts 




Computer Based Learning Enquiry Service 



Nick Rushby 



The CEDAR Project at [mperia] CoUe| 
was set up at Ihe end of 1977, prima 
ily to lake advantage of Ihe wealth i 
computer based learning materials devc 
oped under the aegis of the National Di 
velopmcnl Programine for Computer A; 
sisled Learning. 

Tlie National Development Programme 
whicfi ran for five vears, from 1973-77, not 
only provided substantial fundi for com- 

United Kingdom but also acted as a cata- 
lyst for other CBL work; apptoximalely £5 
million was spenl on development during 
this period; and bv the Spring of 197B an 
index of CBL materials available in (he UK 
listed some 500 programs and packages. 
For historical reasons the greater part of 
ended form 









e the 



(Over the past few years of course, 
imbalance behveen higher and other 

d technology and other subject at 



hashed 



iced). 



rms, perhaps half of 
those 500 packages might be relevant to 
the teaching at Imperial College which is a 
school of the Univetsitv of London special- 
ising in Science and Technology. Now, 
good quality CBL malerials, like all good 
learning materials, are espensive to devel- 
op and so this stock of packages was seen 
as a highly valuable resource which could 
be mined if the College set up a smaU unit 
toadvise on their use. 

Thus the CEDAR Project (Computers in 
Education As a Resource) was set up in the 
last few months of 1977, with the aim of 



","","&', 


d facilitating the develop- 


puHng both w 
College. 
The Project 


thin ujiri beyond Imperial 
upporls teaching staff by 



ding ai 

monstration facilities, by developing and 
implementing educational computer pro- 
grams and by assisting with educational 
development and training. Wherever ap- 
propriate, it endeavours to work with 
other organisations involved in CBL, and 
so it has established and maintains con- 
tacts with other projects in Ihe UK and 
Europe and overseas, exchanging infor- 

CEDAR has adopted a strategy which 






Uties afforded b 



lo participate in the dev 

phasis is firmly on the i 



SILVICULTUBE fr COHFUTER 
BASES LEABHIHG 

The growth of CEDAR 



teacher in yvhich he canphi) the role of one !■! 
his sluiknls in working through learning 
material chosen to be appropriate in terms 
of its level and subject area. Then if the 
teacher wants to explore the use of CBL 
further, the Project can help to implement 
suitable materials, either by developing 
them from scratch or, more probably, Iw 
importing existing materials developed 

^1 I ._J "Uyjjly^g [J^g 



local needs, 
ed V. 



rapproa 
these day. 



as pruv- 



considera lion ir 
austerity. 

However, the strategy adopted by the 
Project needs to be supported by a pro- 
gramme of educarional and training devel- 
opment, and by information on the use of 
computer trased learning. 

Staff development in this area is cur- 
lendy organised on a piecemeal basis, but a 
new project involving CEDAR and several 
other cooperating institutions is being set 
up to develop a course called "Using Com- 
puter Based Learning" which is priirurily 
intended for inservice training in higher 
and secondary education, and can also be 
used with student teachers and with train- 
ing staff in indusby and the armed ser- 
vices. The emphasis of this new course 
will be teachingwiththeaid of computers, 
rather than about cumputers themselves. 

The CEDAR information Service on the 
Use of Computers in Education and Train- 
ing, which was originally developed to 



rve the needs of the Collej 
extended lo provide a more general ser- 
vice for the whole educational and trainine 
commimity. It now provides a variety ol 
in forma tionaboutthemilieuofeducation- 
al computing, such as: 

■ oeneraldaacriptlonsolHimfiulBraaslat- 
ed and computer mar>Bged learning 

• dsscriptions of specific educational 
computing projects 

■ Ihe implications of educational comput- 
ing ter curriculum design and assess- 



The enquiry service is founded 
database which holds details of bool 
ports and papers on CBL and relate. 



ics, and details of CBL packages available 
in the UK, This is shortly to be ei tended to 
include details of projects and individuals 
active in CBL in the UK. The database can 
be searched on-line for specific enquiries 
and is also used to produce various cata- 
logues, both in print and microfiche form. 

The Project also maintains an ever 
growing collection of pubUca tions relevant 
lo CBL within the main college library, 
whence thev are available on loan lo mem- 
bers of Ihe College and lo other libraries. 

Starlmgin 1978, the amount of informa- 
tion available through CEDAR grew sub- 
stantially - and the number of enquiries 
from all sectors of education and training 
rose dramatically; so that, by the end of 
1979. the Project was in danger of being 
submerged under a deluge of request*. 
Forhmately, at this time the Coundl for 
Educational Technology agreed to provide 
funding for a full time information officer 
lo operate and develop the service further. 
The Council's support has proved very 
timely. Over the past few months there 
has been another great leap in the number 
of enquiries, including an increasing num- 

tary training organisations. Further, the 
rc-cenl announcement of the DES funding 
programme for Microelectronira In Schools 
and Colleges has already sparked off re- 
newed interest in CBL. As microcomput- 
ers become more widelv available, the 
possibilities, for using them in teadiing 
grow and we may therefore expect micros 
lo bring quantitative [but not vet, quaiila- 
tive) changes to CBL. The CEDAR Project 
is looking forward lo a busy time in the 

Further information about CEDAR and 
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SCAN 

A systematic classroom analysis notation 



believethatlhesys- Remarks of various kinds (questiiiii'i 

■fuliii theevaluotionof new ejtplanadons, etc) are qualified by descrip- 

tcrial, including computer (or? indicating depth and level-of-gmd- 

(I ha! applications in leach- ance. Additional in fonna Hon on theleach- 

' itegy, the c "~"" '■" " "" 
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« n the SCAN system 


Terry 


Seeby, 



minsflsn7i.teJc, 


of pupil's work. When a computer pr<.- 


based psrt. The 


giam IS among the resources uaed, a com- 


bebuUtinluthe 


plemenlarv analysis of the style of its d. - 










ack on each uni 


ficahon, some relatins to the pniCTjm 








way in which the teacher chixises to use il 




the creator of the prosrsm to lon- 
tru better programs, and the user ti> 




m rporate them mto his teachmg more 




ec ely. 




H re 1 shall try simply to give a fla>'Ou. 




SCAN notation; a more extensive 




up IS m preparation , For example 


^■^^H 
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^^^^H 






^^^^Bl 






n 


is the 


heeinnint; of the record of the open- 




ingeiposition {activity E) of ^lesson based 






V^r H 


book 


cscnbcd ',i'p''"h'lyl Inip'^i'="''"'-i 
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computer program, we need a detailed 


Level ol guidance 


picture of the palli?rn of teaching and learn- 


ing in lessons both without and with the 










We have designed the 5CAN system to 




provide this mforrrvation, initially m the 


rather than mere selecti 






vides a notation for describmg a lesson, as 


• 3 = minimum guidance in 




open queBtkins. 


interaction on three different levels of time 










separate - the range of guidance lev 




sible for an a question is deariv di 


■ the "episode", and 

• the "activity" 


fromthatmvolvedwilhf quesHons 
practici- is needed to get used to ] 




Project 



:. The 



lathemaHcal dEmar 
Efairi 



the t-l, 



ssfulw 



say, JOHN. 

Though SCAN has been devcl 

g video tapes of teachers in Ih 

am teaching with, and withoul 

)mputer program (these are 



,peduB- 
, the aid 






lesysts 



no response, v^= right). The linguistic d 



ing, 1' Qf, ,ind'f,,Lilit,,t.nH. () fl . cpisoi 
new lypL-s of rom.irk ,iibo enter:- o = 
serration, c = i-onfirniation or k = cor 
tion, and pupil questions, pq, An ext 
from a teacher- pupil dialogue, with a 
ferenl teacher, looks like 



-ihlf^i^l,flj^eil.B'l 



i and HI 



■k types 



■B pupil hypotheses, h, 

ed questions (numbered), and digresHons 
(in parentheses), I conclude with an epi- 
sode in which the same teacher as in the 
first example is using the JANE programi 



■IfsdUintheprocBssof 
development and evaluation. Impressiona 
so far are informal. However, good inter- 
training. Record and readback by different 
observers on video lessons has produced a 
graphically realistic description of the 
teaching styles employed, styles which are 
separately obscn-od to be variously modi- 
fied when the same teachers are leaching 
using the JANE pnjgram unit. Thereoards 
give specific information which tells us far 
more than an unstructured impression of 
the lesson by an experienced observer; as 
well as providing quantitative infomiation 
on the stvie of teacliing, it often gives a 
qualitatively different impression of the 
iesson. We are now verifying more care- 
fully these and other hopeful features of 
SCAN, as well as developingil further. 

It is appropriate to finish with some pre- 
liminaiy remarks on whal 
about JANE from looking at t 
records; they are highly provi; 

dimatized. They are based on 
of video lajjes of three tesL 
JANE with secondary pupils. 
• 1. The program is highly fl 

was intended to be; the 

er s used the program in 

ent ways, reflecting the 

natural styles, but in ea 

styEe differed in some a 



e have 1e 



function is not an easy one, but the 
response of the majority of pupils 
was encouraging. SCAN shows a 
large number of S level questions, 
most of which are fairly quickly re- 
solved with a high level of pupil 
participation. 

• 3. The program generates a large num- 

ber of pupil hypotheses. These are 
nearly all tested, some remaining 
open for extensive discussion; the 
extent of this, and its variation be- 
by SCAN. 

• 4, There is a high level of pupil activity - 

mostly in supplying hypotheses liut 
also in some cases tn supplying ex- 
pupils in the class are involved is not 
shown by SCAN (though we are de- 
veloping the notation to include an 



We are grateful to Jim Egglestoi 
Wells and Alan Bell for commeJ 
and shall be happy to 
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During the \ate 1970s, attemi 
United Slates to publish software 
a bai code form produced ont ' ■ 
industry's loudest thuds. But ba 
publishing is an idea that refuses 
Hewlett-Packard believes that bar 
reading wands still have some m. 
them. The companv is selling an ini 
sive wand, the HEbS-3000, which 
used with fiersonal computers ai 
anolher, slightly different wand t 
the works for its top - of - the - llr 
calculator. 

Although HP is a johnny-come-l; 



marketing the items. Yet there ate people 
in the industry who have been watchkig 
bar code publishing for some time, and 
many of them are sceptical. 

"If I thought there was a resurgence of 
interest in bar nxle programming." soys 
Fred Merkowitz, "I'd be out there selling 
wands myself. But given what I've seen so 
far, I don't bcKeve there's any market," 

Merkowitz, with his partner. Ken Bud- 
nick, manufachjred and sold bar code 
wands during the late 1970s through his 
company, MicroScan. He also wrote on 
the subject for Byte magazine, the Ameri- 

ed by publishing giant McGraw-Hill. 

In 1977, Carl Helmera. who founded 
Byte magazine in 1975, first asked Merk- 
owitz to write an article on the then-new 
personal computer bar code designc 




someone may be Hewlett-Packard. Some 
of the people involved with Byte's bar 
code publishing effort tried to persuade 
the company to manufactuie affordable 
wands for use with the magazine's soft- 
ware. Now, just a few years later, HP is 
making its own wands, and will also pub- 



HP is 



t giving 01 






lie, powered by hvo microc 
tandlethcHPcode. 
But HP engineers have had si 



been delayed. According toTycho Howie, 
41 -C product manager, Ihereare still some 
the wand's circuitry, Howie says. 



Ihey apparently i 
think iiey will sell enough, to I 
price down to about SJOO. If HP is to be 
believed, the HEDS-3000 wand is, in fact, 
selling very well. "The wand has already 
been very successful, " says a HP manager, 
"and I ttiink this is a market Uiat is really 
opening up." 
The HEDS-3000, avaUable in the U.S. 
last December, can be interfaced 
tisTTL- 






ut95pf 



,vithai 



. Thes, 



rludes 



ty of Wati 



Waller Banks of the Ui 
loo, Ontario. After the first series of arti- 
cles on die subject appeared in Byte, the 
magazine was flooded with requests for an 
affordable bar code scanner. Merkowilz 
teamed up with Budnick (who wrote bar 
code loader software) and formed Micro- 
Scan Company to try and meet this new 
demand forwands. 

Problems cropped up almost as soon as 
the company started. At first, Hebncrs 
printed bar code software in Byte maga- 
zine. Later, he published books of bar cod- 
ed programs, and stirred up a wave of 
mlerest in this software publishing tech- 
nology. But the initial interest quickly ebb- 
ed, because there just weren't gixri, cheap 
readers available. Byle magazine began 
publishing fewer programs in bar code, 
while sales of its bar code "Paperijyte" 
books dropped off. 

These days, MicroScan's Merkowilz 
works as a private consultant; the com- 

E any is dormant. But the invenlor still has 
Dpe, "We had a superior product," he 
says, referring to the company's wand 

lities largo enough to be economical. I'd 
stil! like to license [he design and 
have someone else make it, someone who 
could manufacture cheaply and in large 
qua nd ties." 

Unforhinateiy for Merkowilz, thai 

CDMPLnHR ACE. JUNE \1«\ 



In addition, 
wand reads all common bar code formats 
thai are printed with a nominal width of 
0.012 inches (0.3 millimetere). It has, as its 
light source, a visible red LED, capable of 
reading several different colours. 




■lier Ihan the first of July. ' 
Some HP observers wonder why, in 
light of companies' failures with bar code 
technology, HP is bothering to market 
wands. For a few years, computer users 
have been told the advantages of using 
programs in bar code form: Bar code is 
more accurate than other software media, 
Ihey have been told, as well as easier and 
faster than keymg-in data. 

But bar code has not even become a 
standard for commercial applications The 
use code seen on most American super- 
market products, magazmes and cigarette 
packs are used by onlv a small minority of 
retailers. This islarge'lv due to the objec- 
tions of U.S. consumer groups who claim 
that the use of bar codes in supermarkets 
eliminates the need for price tags on food 
packages. And this, they sav, hurLs the 

Nonelheless, HP hopes to succeed with 
the wand. They just may do il: the com- 
pany is known fo " ■ ' 



it sells. 



backlog on 



the 



HP hopes to sell the wand in four differ- 

Eupermarkels). portable data entry users 
(for example, warehouse inventory), in- 
dustrial users and personal computer 

flP will soon market a somewhat differ- 
ent wand for its 41-C calculator. The 41-C 
already employs technology used in com- 
puters (magnetic cards, a thermal printer 
and read-only memory) and is becoming 
very popular. The 41-C wand, which HP 
hopes to have ready by July, will read only 
HP's bar code, which the company says is 
similar to Byte's old bar code. Where the 
HEDS-3000 has a RS232 interface module, 
the 41-C wand will have a decoding mod- 



HP now reports 
production of ths 
some New York dealers complain th; 
company is not giving them enough i 
popular calculator to keep up with the de- 
mand. One store recently sold 40 ol 
little machines in only three hours. M__.. 
while, HP refuses to enlarge lis production 
capacity, claiming that demand will even- 
tually taper off. 

But some dealers question the wand's 
viability. "Sure, the HP fieaks will buy the 
wands," comments James Crimaldi. "bul 
who else will?" Crimaldi is vice president 
ofNewYork's Super Business Machines, a 
slore that receives one of the largest alloca- 
tions of HP equipment in the city, 

In addition, some retailers of HP mach- 



is therefore, 

■ of wands, it is also possible 
these will, in turn, end up as 
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Micro Processing Units 



Architecture 



Martin Beer 



BIT SLICE MIGROPBOCESSORS 



M^ 



ipnxe'^sors such as the 8080, cessor uf the required w. 

ilheZaO or Ihe 6502 where the com- "slices" are usual y only two or nu bt 

quired to process date and am trol thesys- o>ade semiconductor echno Dg\ usedfo 

lem as well as recognising and executing most eight-bit m croproceshore to maji 

the program stored in memory are indud- mise processor speed 
ed within a single package (as in figure 1). Apart from the an hmebc logi unit two 

Microprocessors have been designed other units are requ red lo omplete the 

which handle data organised in units of processor. These are he microprogram 

four, eight or sixteen bits [and doubtless conWol unit and mi ropragran sto e It 

able which handle data i r units of thirty- fcichjrer lo design andbuild-m a processor 



parhcular .ipplic.ih.in requii 
data is handled in units of 
length, say ten, twelve or tw. 



^'word length", is not c. 



. Each 



rtytwobits). It is grammed as a series of sub-pr 

roccssor which is stages; called "microcode", This 

a in larger units codeisstoredin themicrocodestorf 

g as ore is avail- located and executed by the micropr 

nto tw. I. more control unit, as required by the pi 

. si w and tften instructions being loaded from the mam luuc li 

■r us ng a mass- memory, variety i 

1 s alM. nee- The "microprogram" can be writlen in itwould 

tiun set built in such a way that the processor executes the possiblt 

he addition of a program instructions ot aiiii required micropi 

VQuld greatly processor, or a romjifctelv «m' processor 



I mi V wi h n reased process ng speed or 
p we as ou g p the ange For 

having to be emulated in software. This is 



■hich with the addition 



;sign a 



dittertntkin hi nal units 
nimber ut differeit 
packages (see tij.urt ■■) 



Bsigned 

processor has application which the processor is to be 
m which the used. Normally the microcode is stored in 
espbt imonga Read Only Memory vo that it is immedi- 



the If the microcode memi 



The system designer has considerable 

own instructions which will perform com- 
pLcated operations which would require 
with a single-chip 






microprocessor which actually handles power 
data) IS mide up ot a number of identical "boots 
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lal machine -code, 
to decode each ins- 
be executed. The 



I. II is 



and applications, since the processor is 
of packaged programs isimpossibie. 

The use of bit-slice microprocessors in 
packaged computer systems could be of 

programmed in a number of different, in- 
compatible languages, each of which will 
support its own specialist operating 
system, say APL and PASCAL, The 



hich must be loaded from on 
;, such as o floppy disc, bebn 
can be used. The microcode! 
? supplied ss pari of the m^nu 



Architecture 



mstmcdon sel can be designed spedslly lo II 
suit the language and jppbcjSon for 
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MflflJTi fleer, nf the Compuler 
Llnhiersity of Lhierpixil, is an tdi, 
Id Computer Age, 



Caddis 

Computer Systems 

72-74, Trinity Lane, Hinckley, Leics. 
Tel: Hinckley (0455) 613544 

The 1980s will see The micro-computer syste 
It cannot be ignored by any company ints 
micro- technology. 

Caddis Computer Syatems have a ream c 
new equipment in plain English and who will 



Caddis offer specially design ed o; 
MEMT, HOTEL MANAGEMENT. Th 
FOR ENGINEERING Si SCIENCE 



1^' 



IS for payroll, stock a 
for a range of applic 



d large business aliki 



3. CAR-HIRE MANAGE- 



FOR PROCESS CONTROL 



FOR EDUCATION Ei PERSONAL COMPUTING 

Caddis offer a range of microcom outers and prot 
ConimodorB pBt fiom £420 + VAT. 

Caddis will be pleased tc 



.e management informatior operated by a 



>s for Education 5 Ft 



Series Operating Systems Paul IVIartin 



PUTTING IT TOGETHER 



Ptro.-D«sflrtiffes m rtisaris (fssucs J, 5 & 6) benefit for twice ttie cost. just differenl aspects of the samp overall 

dealtwilh mtrvduclerycanci^ls, approadses la Urge jobs usually piMduce large teams- job' How many terminal are eouie to be 

getting useful work out t^i/aura»npuler, and although it [s possible that lai^e teams attached to the Ey stem? Is eadi of these 

aclrvitiesandinten-upls. ^'?^'^^ '^'^^ i"''^' ^^""8 a large team terminals going lo be dedicated lo a differ- 

A introduces a new problem, comniunicfl- enljob,orcaiianytentiiiialbeusedforimv 

fter looking at the main ways in hons. By thisldonotmeanbelween Tasks job? If these terminals are general, do you 

whicnamiaosyslemcanbeusedfor or programs in a system; 1 mean between need some form of access control? This 

domganumberof thmgsatUiesame people who are supposed to be working usually involves giving each job on the 

tmie we W.II look this month at how you together! On some large projects the system a passwoS that must be entered 

should go about puttmg together a managementofpeoplehasabsorbedmon; before the jobcanbeused.Doyouwanlto 

system. of the project effort than the programming, keep a log of viihich jobs are run from 

First how inany people are going to be n„bewareof the term man month mi. which terrSinals' 

involved m the wnbng of this system? , "? ™""^ ™ '"^ f^™ ""f " "l'?'"" '"^ ivh=.i i^r-n nf l™^4.,„ 1.=.. .k- .■,.,^ . 

ri„„ .,.,„ , J 5..,u5. :__;< leading you. You cannot just divide the vvnjt sort ot loading has the system got 

number ofman-months required todo the '" "^"P^ '^"'' ^y Hiis 1 mean how many 

job by the number of people who will be transactions of each type will be entered 



One, two, a dozen? Whatever; 
you choose, you are going to ht 
le of the most reliable 



ten p,„du»d b, jnst, voy o- z±?z,".i:™;«"r.™; 



of the elapsed tl 
there are some jobs that cannot be divit 



solo efforts do pose t 
less you can monitor the standard of work If the (ob is large enough to require mi 
while theproject progresses, youmay find than three people then it is essential tl 
out after many months' espensive work, thedesignof the.'iyslembeformaliseda 
that the system won't work; or, more like- the interactions between tasks in the s' 
ly, that it won't work well enough for the tem be documented frefcre starting on i 
it should handle. On the other system. One advantage of this sehip 
_,.._. ..^ . . . (f,3, , 



on each te 
Will the rate of input remain co'nstanl. 't 
will it varyal different times of the day, o 
different days of the week? How big ai 



t bother you if the response time de- 
ates during peak load? How much 
deteriorate? 

w think about the data in the system, 
down all the items of data required 
'■- ■-■- ' '" -" the files that you will 



hand you may end up with a superb sys- that, because you need to write down 

tem, but no documentation. This means actly what each person ha: ■ ' 

that you will not be able to make any stand a chance of being able .j ™.. ,--. ^.ml au cue mes .nai 

changes o the system; or worse shil, will the work properly. Of course in reality this require. Can a common database 

not be able to fis any faults that may occur does not happen! Why? Because it usually ed? Do 

once your brilliant programmer has gone turns out that the job was underestimated items of 

onto his next system. For. the type of pro- and. in the rush to meet a deadline, docu- shall 

grammerwfiocan write thissort of system mentadonisputoff until "after". After the pointsin j bitmoredelaiP 

is not usually the type who would be con- deadline has passed, another deadline ap- 

m'lSmS,"""'' '" "" '"*'' '"'' " '"" '"" "°*'"'' '"' "*"'" """ Security and confidence 

iiiaj.iLeiioiii.1:, I n,ay sound over-pessimistic, biul the 

So get this programmer to document system thatyou producewiUbenogoodif You will see dial I have mentioned the 

f^u"^^ ^^' '" '''™'"^' '' it cannot be maintained. Would you buy a contnil of access to the system and the 

(w/ore he does it; agreeing to document sys- car, no matter how fancy, if vou were told data on it. This is because the loss of data, 

tems onceitisallworking'isagreeingio that the manufacturer had "produced no "'' ■■■ ' 

having no documentation, workshop manual, and that nobody knew 

With two people you are a bit better off, how to service it? 

wor'^^fff "h"fl^" b*""^ ^h ".tiler's Overall, unless you have a really big 
work. If each of <hem has w use the other ^^,^ j^^^, J^ ^ £^ « 

S^""^e:fg^ng™reof^'"'™'"™^ t^Wha.eyersizeyoudodecide''on, ma 

-e or gemngmore or il , ^^ ^ ^^^^^ ^^ ^^^ ^f ^^ ^.^.^^^ 1^^, 



When > 

someone has to be the boss. One unfbrtu- 
■ ■ " is that 



iharing of resources between 
the application tasks on the system be left 



how ™„s, ,o C.B p,per„„A ,h„ on, you c.„ g,. hold of 

does nothing to further the project, yet Let us proceed to the system itself. M 

stops him from doing useful work on the jobs do you want it to perform? Arc tl 

system. You end up getting little extra jobsindependentofeachother. orarel 
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ised use if 
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The first 


















lions wher 




xjssib 






usmg them 


Uon 




ever, go to such 



fxlrames that It v. 
people's passwords 


ill be simple to see 
s'tlc^'r^sWcteT'ous 


ing only those liinct 
relate to the com 


ons of the system Iha 
physically located. 



Lssword; and to change it frequently, 
hen a password la typed in the charac- 

rceji, and so na one should be able to 
;al them. If your system handles sensi- 
'e data then have the system keep a log 






a log b. 



include a check in the systt 
mrnal Is being used. You i 
user who did riot type any c 



of fijes: with accesses being logged by the 
a dual kev protection. For a user to gain 



at the programs that run on the 
d just as much protechon from 
in asdoesthedab! 



'Coping with peak loads 

without introducing slight delays 

will cost a lot of money. ' 



of 






t. For, a 



a very important fig- 
er the details 



Operating Systems 



cope with is usually m 



IV the 



■ p-to-dale in 

ipany is per 



grve managcn 

formation abo 

forming. Providing I 

vioutly made simpler if the various itcm^ 

of data are kept togetherm one place. Thi; 

need has led to the development of thi 

to, say, a particular cu.stnmer (details o' 
orders placed, goods sent, bills sent, billE 
paid, etc) for 






icing, c 



ig, ordi 



the sys 



ind the ci , 
only half a second to process a transaction, 
can obviously suppoii quite a li;w termi- 
nals. In the real world, iJiough, transac- 
tions quite often arrive in the system at 
random rates. This is especially true where 
the terminal operators deal directly with 
members of the public. An order-process- 
la le afternoon. 

Coping with peak loads without ii 
ducing slight delays will cost a k 
money, spent cm providing extra le 
nals and eitra memory thai will, for i 
' under-uhlised. Soitis 



Unless you can acquire a da taliasc pack- 
age from a reputable company, anything 
other than a very simple database would 
probably play havoc with the reliability of 
the programs on vour system. Lots of 
tasks all hying to grab control of the data- 

the tasks to corrupt the data belonging to 
other tasks, and, at best, be a severe limit- 
ing factor on the capability of the system 
by providing a Ijottleneck through which 
all transactions have to pass. The deliber- 
ate creation of a bottleneck, by having only 
one task that handles the database, with 
all the odier tasks sending request mess- 
ages, is probably the safest way of imple- 
menting a database. Sophisticated access 

need to increase the number of trattsac- 
tions handled. 

What we have talked about so fat, the 
jobs that the system has to carry out, 
should be described, along with loading 
figures and data descriptions, in the form 
of a document called the FUNCTIONAL 
SPEClPlCAnON. We then proceed to de- 
sign .1 system to carry out the jobs in the 
functional "spec". The job of designing a 
system, and the customer's ability to de- 
cide if the design will fulfil his require- 
ments before going ahead, is made easier 
if there is this formal statement of requlre- 

The next document that we need to pro- 
1 the OUTLINE SYSTEM DESIGN. 



sort of system on micros at the present 
time, although this is bound to improve. 

that can be compiled separatolv and then 
linked together to form complete pro- 
grams for running. It should also separate 
the data from the code; those compilers 

read-only memories (ROMs, PROMsl 
usually provide this facility. 

The two main languages for you «. 
choose from currently are PASCAL and 
FORTRAN. As I would recommend that 
vou stick to "struchired" languages for 
writing tasks, this choice should be be- 
tween PASCAL and RATFOR (Rational 
FORTRAN), the struchired form of FOR- 
TRAN, Rather than have me waste pages 
telling you about the advantages of struc- 
tured languages, let me recommend th. 



\ 



]| (he 1 



gthei 



des that 



.of 



PASCAL'S "shTictiire", "" Progran 
coming from a background of programm- 
ing in BASIC will find adapting to FOR- 
TRAN far easier than PASCAL -o d.iii : 
dismiss FORTRAN lightly. 

Next you have In decide nn rLi' i. rm.! 
mechanism that vou should ■■<-■ !.■ -I..11. 
out the system resources. A ^yMi.^[Ji ii<^: 
has only simple processing to carri- out, 
yet has to cope with a very high rate of 
throughput, will probably find that the 
technique of swapping index registers de- 
scribed in the second of these articles 
(CompuferA?e, Issue 5) is sufficient, Avery 
complex system, such as for process con- 

cial systems the message-e.ichange will 



'Programs that run on 

(fte system need just as much 

protection from modification 

as does the data!' 

You now have to 



s tiiat 



s. These si 



n sequen 



This ; 



lould c 



the re- 
quirements of the functional spec. The 
programmers will expand this into detail- 
ed taskspedficationsbefore they write the 

Programming language 

One of the first choices that you have to 



and that can run indepcndeniiy 
means by which these tasks common 
with each odier. and with the ou 
world, should be specified, Hvthis, In 
the format of Ihe message data pas^e. 



naphon 



muduU 



X used. T 



ally necess 
between cc 



espouse 



guage to use. Assembfy language is diffi- 
cult lo lest and not very easy to document 
sufficiently for other programmers to be 

from the control routines, it is best for 
users involved in their first multi-task sys- 
tem to avoid programming in assembly 
language. There is a shortage of High 



[his stage, as well as the kiyout of the re- 
cords in the various disc files required. 

The actual programming and testing ol 
multi task systems requires a much more 
disciplined approach than normal pro- 
gramming. Each lask has to be tested in- 

tasks have all been throughly tested hy 



nabons of □rcimi'iOnies vou Mb\ea the ^^^^^^^^^^B^^ the last ^cce^sful one. 

rmth'tThrsy^c^'go^ hvT o^of7e Operating Systems au^m:Swe"''c^^S're™v':fth^ 

f,rsl.,.L.rs^,Ilprod,.o.aselot™ru>n ^^^^^^^^^^H memory and ih. compu.er'B r.^ster. .t 

st^in^e. that msh the 3j-3tem' This ,s „fc,^d „„„ ,h, j^,^^ ^, ,™^, 11,^5 is Ihetimeof Ihecrash.TTiisinformltJoncan 

» hen lou start It lesUCJurdocumcntanon ^j^^^ ^^^ ■iubiect of recovery enters the Ihen be printed out for the programmm 

JfV. SLt-ne The aim of a recovery system is to "> "^^ '" '"""^ *he reason for the crash 

v^^'al 7rer"f "v'^sLT deli »!!!'' BArMJP '"S "'^" ^" '^e h^nsactions thai How occurring 

and KtLin hfO Re.L er% is nhoul h<m ||^;™^j;; ,^s|emHlerin order WteaUeT ""^ ^" '"''" ^""^ '" ""'"'™ 

thes.stcmist, recover lromhardi.are or l" '^n^ thVb^ckuocooJof'vour 'filps^rk lo • 1- D™w "P a FuncBons 



.mple, 



oon- t'nnsffic backup copy of yi 
-P"_ the state Ih't 'h™ wi.™ h. 
; (without ( 



the matori,iiistiitdisjHreiment-.bet\icer An altemati 



2. Test ttK System Design . 
1. — "lonal specification, 

ment everything BEFORE you 



" — - — ^ - , , "f ^ '''r ri'i^'™,,"" TT ^" • =■ TB9.eachpar,o.thesyste 

'heniouaremnnttiu^nimial^myk chlil^Lb to both, Thiy imU protect you Hral. 

sequenfla1prQ(.ram a .rash isam ,. hx m losing vour data because o. Jlie fail- , g Butid up the final system oi 

hit nu cntKal [( Hl ^ s' > " I"- "'^ "f '■' ^'^ "l"^^. pru^^dl^8 thai the ,|^. 

I I liisnt LOpieh are on separate discs. [1 will nol ^ -/ Pfovide some means of i 

^,d,n protect you. completely, from software ' yourdala. 

1 the siTOfs and does introduce tlie problem of « o t^i.« ^^.,i^^ ^ »„ 

I pro uhich copy if any, did not get updated * °- l^^ '^""" ^'""'' "" 

, , , ,' ;™! betai.=e of the crash, • S. Provide son« »te methoc 

.h hi, r , rd'.hi , le,n lij likd ind Yet.inotherwavislohave vour main hie ery Irom crashes. 

.hhaienfTopulitsimpli Mucin t' ,, ^ msstcr hk that is not dianged al all. 

t then si,u can! be sure that the -.v. of anv letord that ischanged to a ciiari^es must finish this the fourth, and I, 

hasn t V. ntten garbage all uvrr one of hie At the end of the d.iv, this chan|;e.s lile brief arlicK's .iboul [he ci>mple-i 

r hlcb as It crashed i, jg^ ,(, update the mastci tile If ,\5ch miilh-u'-er aimpiiter ■^vslc-ms It 









It's easy to complain 
about advertisements. 



Every week, millions of advertisements appear in the press, 
on posters or m the cinema. 

Most of them comply with the rules contained in the 
British Code of Advertising Practice and are legal, decent, 
honest and truthful. 

But if you find one that, in your opinion, is wrong in some 
way, please write to us at the address below. 

We'd like you to help us keep advertising up to standard. 



/ 



The Advertising Standards Authority.! 
If an advertisement is wrong, we're here to put it right. 

A.S.A. Ltd, Brook Housejornngton Place, London WCIE 7HN. 



Printers FOR 

PEOPLE WHO COUNT 




Without breaking any of the rules 
for printer quality, Facit now breaks the 
economic rules by introducing its Low- 
Cost Printer Family . Featuring the mod- 
els Facit 4520, 4521, 4525 and 4526. 

Here you find 80 and 132 column 
printing formats, journal roll as well as 
pin and tractor feed, 100 and 150 cps 
9,. 7 and 9x9 matrix and even true 
descenders. 

A printer family that combines the 
performance and reliability of the ad- 
vanced printer with the cost of the small. 
To provide versatile, heavy-duty, 100% 
duty cycle printing functions. 

The bidu-ectional print mechanism, 
monitored and controlled by the power- 
ful Z-80 microprocessor, makes Facit 
Low-Cost Printers intelligent, fast and 
flexible for use in personal computer 
systems in business and industry, data- 
logging, as well as small business com- 
puters and educational applications. 

This is further emphasized by the 
low noise level and the fact that European 
safety and interference standards are 
fully met. 

Serial RS-232 and parallel interfaces 
are standard. And all language versions 
current in Europe are catered for, includ- 
ing US ASCn, 

So when comparing printers: 
Think professionally. Contact Facit. 
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ALWAYS SOMETHING MORE IN PRINTERS. 



BRAND NEWs 



compiled by Microspy | 
Willi Anthony Esgate 



This middle section may either be pulled oul or photocopied, 
I hen file^ for reference, ft wili be comprehensive and range 
over the whole field of products, services, events and courses. 
PU stands for Personal User. SB stands tor smail base - that is, 
smali budget br smali business. MB - medium base, medium budget or 
medium business, 8B - big base, bjg budget or big business. Addresses 
are to be found at the end of Brand aews. 
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HOSKYNS 

PAYROLL Package addlllon to MI\S-M (or 
HoGkyns Business Sysiem (DECpdpH tias- 
ed using TS-500, RSTS-E, BASIC + 3 and 
RMSIIK AvailaCle sland-alohe or part ot 
iDlal package Features oo-llne PAYROLL 
records via HAS-M Tiansaalon Pracesaing 
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Two new versions ol Reseaicti Machines 
ALGOL 60 for Emdy Soicerer. New versions 
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data change Alsa input character blanking 
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Small Turnkey Sys 



APPLES ITT 2020 



O DAISVWHEEL F>r 



H^i^ Produced and widely used in England and U.S.A. 
COMPLETE BUSINESS PACKAGE 



Appro 


'? 


INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY ^ 

Bub VER 3,00 to VER B.OO PET and CP/M 1 
ely eO-lOOcntJre/inputs require only 2-4lioijrsweekly and your entire buiinew is under control 1 
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The Software Solution 



We all Know thai a compuler 
system is only as good as the 
software and tliat much of the 
applications software hitherto 
available has proved to be the 
weak link. Written in Microsoft 
basic for use with CP/M based 
hardware, Interface system Is 
probably the most comprehensive 
and robust application software 
currently available, which really 
will transform your micro- 
computer into an effective 
problem solving tool. 



re details contact Jim 



Applications Software 

• Nominal Ledger 

• Sales Ledger 

• Purchase Ledger 

• Payroll 

• Incomplete Records 

• Word Processing (Wordstar) 

• Ivialling Address 
Etc., 



Systems Software 

• CPIM 

• MP/M 

• MBasic 5.0 (CP/M) Interpreter/ 
Compiler 

• CBasic (II) Interpreter/Compiler 

• Forlron 80 Compiler 

• Cobol 80 Interpreter/Compiler 

• Pascal 8 (UCDS) Interpreter 

• Z80 Ivlacro Assembler 



iptiter and Flostronics (or (he Micromation but ot 



INTERFACE SOFTWARE LIMITED, 

100, PARK STREET, 

CAM8ERLEY, 

SURREY. 

Telephone (0276) 27982. 
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Biatronic' 



Regional Exhibitions 

Mini/Micro Computers, Data and Word 

Processing, Copiers and Electronic 

Business Equipment 



Thenextisat 

The GOSFORTH PARK HOTEL, NEWCASTLE-UPON-TYNE 

3rd atxt 4th JULY 1980 

Thursday 3rd 10 a.m. to 8 p.m. Friday 4th 10 a.m. to 5 p.m. 

Seethe latest equipment on show from leading national and local exhibitors BIZTRONIC exhibitions 

are arranged specifically for the professional firm, the businessman, the teacher and individual and 

enable them to get the answers and information they need in a relaxed and comfortable atmosphere. 

Twice daily seminars or film shows are features of BIZTRONIC exhibitions. 

Groundrule Exhibition Company, 7 Market Street, Altrincham. Cheshire. WA14 1QW 
Telephone 061-928 2227/0406 
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PU.SB. 

ECDDe Combines an; 


cesso'-Oasea 
DBUefealures 


oacil- 


single-snal events slnred at up Id 5D m.cro- 
seconds/flMsion Ptug-rnunitallowspre-tng- 

be displayed, optional memory allows 40 sep- 

Dieital slonrg ailowa signal aueragmg (o be 

and bonzontal reeolution ot storaa flata isO.Q t 
of a Division with clioice o( 128, 256, 512 or 
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RAM naufles a byte monj cache «bch n 



Processor fr Hsmory 
Boards, CMps, 
Programmen, Test 
Instnunents, Modules, 
Training Aids. 



COMPUTEfl AUTOMATION 

B regisler A6 OH Naked Mini Upwaflcom 



I „ga COMTINENTAL SPECIALITIES CORP 

i I ™ ns CSC Mode 5001 Un^srss Come Tn 

ckrng and Coiredion lECC SBOns '0 MH a eguen aun e A o a a 

iorv(128Kbvteand256KbytBECC PB od and mu p.; pe ttf a e ag g 



BRAND NEWi 



fnpul i MHi. 8-rtigi1 7 -segmBnl filtered L£ 
display wrlh variaDle delay conlial. As 
quency caunler, fouf gale limsE (0 01 to 




MOS RAMs, IS seH-coniairiBd 

lime 500 ns readar write, acce! 
E33S + VAT PU, Sa. 



formation for analysis) Cornptis" 



IS and ll's f^MI/BS MMU, CPU and memoiy 




flich plugs into socket The Model 5001 Universal Tmer Counler 
idforMCS-4aoevlce 

caimeeiecutedcon- |vil Intel " TOW Pug n "c-nn-- f r D 



(iii) 3041 A/8741 A Universal PEnphera 
faces lUPI) designed by Intel [a opei 
slave to mastei CPU. 1 Kl>yre program 

erasable EPROM in S7J1A). flear 
niemQry64 bytes. 21/0 ports Upgrade 
sions ol earlier 8041/8741, 8(MiA/i 

(vl 3920 Anslague Signal Processor 
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race Sub (GPIB E 



in Extended Pracesarna 

interlaces, graptiica su 

corriplelB list miuid in 
omputing EPUsaregen 







BRAND MEWs Bueaitx/GoiunltancUs, 

"J^^I^^^J^^fff^^^TT Services, Shops 



ACC DATA SYSTEMS LTD 

(Conaultanls) Electronic "Fil 
ELVIS (Electronic Visual Info 
lem). Holds 2000 lines nf ind 



gnaedZBOOO Inlonel Hemale i,ompuiing asn 
B EPUs can PfiOCAt and SHIPMODEL piogran 
s ZaOOO and 0BeBbyShlpR^seafch1nsLi1ulB0l^ 



nd Consultants. Access to 
pliore natwoik MB, BB. 
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is the Company to contact 

range of equipment indijdmgjihe APPLE II (from £695/1 BK|,_ 



the MICROSTAR mult'i-jser system (from £4,950) and tlie powerful ALPHA MICRO 

which will run 1 to 22 terminals - ihe most cost effective system a«ailatile today, 

WE OFF-ER A COMPLETE SERVICE which encompasses advice, systems design. 

sale and installation of computer and peripherals, as well as tailormade software, 

where necessary There are fully documented ACCOUNTING and WORD PF^OCESSING 

PACKAGES etc , for ACCOUNTANTS, SOLICITORS, [VlANUFACTUBERS, 

RETAILERS, MEDICAL PRACTITIONERS in fact all business applications. 

ALSO in stock are PRINTERS, VDUs, CONTINUOUS STATIONERY, DISKETTES. 

DISK BOXES all from the best names in the computer world - TEXAS, LEAR SIEGLER, 

TALLY, QUME, PAPER TIGER etc. 

So if you either wish to buy a computer to program yourself or take advantage of our 

service - TELEPHONE NOW FOR AN APPOINTMENT. 

MICROSOLVE COMPUTER SERVICES LTD. 

3rfl Floor Iraed, IV1IDDLESEX HOUSE, 

29-45 Higli Street, EDGWARE, triiddleiex. 

lenitA tini/20miti!.WMt End). PriCBfex. VAT. 

Teleplione: 01-951 O218/9/0 
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UNIVERSITY COMPUTING COMPANY 
(UCC) 

FEMGEN [Finile Elemenl Meali Generate 
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WORLD ELECTRONICS 

■SIrategiss farSuccess' Con 
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Sallron Waldt 
Essex 
CB1 1 3AQ 



CoslronicEleclranics 



Dala House 

Sprmglielfl Rd 



Data Elflcien 
Ma.teO Rd 
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King Streel Lane 
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Haskyns Systems Deuel 
145-157S(.JoHnSt 



39 Wonlrose fi 
Slough 

IPC Science ai 
POB01163 
Bury Street 

GuilflfOKt 

Surrey 



Tel: (0<33) 31261 



Tel:|0736l7S81S7 



IX Tel: Lealherhead 77641 



BucKa Tel [06285124961 

R Squared Ltd 
P.O. Bos 13 
Crowborough 

East Susse. TN6 3>iA 
Tel: Crowborougn (08925} 61587 



England SGi 4Py Tel (0438) 438 
Digital Equipment Corp. (DEC) 



Weston-super-Mare 



ArlttulSI 
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Ganeymeae Division 

SW1W0MW Tei.01-730B1 
tal Computer Systems (Lit 
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1 1 Duke Street 
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MSS Computer S 
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IWACS (Security) Ltd 
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11 7PA Tel- (02341 67466 
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Integre* Ltd. 
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Ctiurcd Gresley 
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Northwood HiUs 
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Systems SA 
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Tel: 01-626 8121 
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Mll(e Fairhurst 



UNDERSTANDING 
[ NATURAL 
LANGUAGE 




Parte 



I nttie previous arh, 
sidered some of th 
ed in idendfyinR or retogm;.,.„ _^„ 
ken sounds and phrases. We noted, how- 
ever, (hat a more useful goal for ArtiBdal 
Intelligence might be lo produce a machine 

underslandmg of a phrase or sentence pre- 
sented (d it in unconstrained natural lan- 
guage. In this context "undei^landing" 



ference defined above, and ( 
hed by means of specific i 
us, we could say that some 
inderslood if the machine ci 



in tning to answer the second ques- 
tion satisfactorily that the fundamental 
problems underlying natural language 
understanding become most apparent for. 













computer, However, in the restricted 
domain of natural language, "understand- 
ing" should be taken only to imply thaiihe 
machine generates a response appropriate 


SENTENCE 

/ \ 


of a piece of test has been extracted from a 
string of inpul symbols, and in this way 
we can avoid an abstruse discussion of the 
philosophical niceties of the nature of 






VERB PHFIASE 

/I 


The basic problems 








Since wc know relativelv little- certain- 
ly at the level of mechanism - about how 
humans store knowledge which is utilised 
in their intelligenl actiiiiies. o. how they 


„ 


ry pic 


isd lloweia 



"understanding" involves interacting 
sources of informabon concerned with Ihe 
definitions of things, and/or the proper- 
ties of things, and/or the relationships 
among things. Furthermore, even if wc 
reach a point where we can agree on a 
reasonable scheme wfiich embodies some 
or all of these elements in the abstract, we 
must then proceed to a sufficiently well- 
defined and precisely specified structure 

based representation. In IhisarHclewecan 
do no more than indicate general methods 
for tackling nahu-al language understand- 
ing by machine, but it should be possible 

blems and the main approaches to their 
solution. 

standing a textual input string expressed 
■" "--"' 'anguage lit 



I table r 



impuler. Once 



■n caning 
/e deiiv- 






iiUhe. 



Series mg we must now look for ^ Noun n.... 

^^^^■i^^^^^^^HI and only when wehave foundand piirsad I 
i-iP! (he ;tftawFt. Certain nodes this ma^ we proceed lo node N,,, At [he , 
very start of the parsing procedure, there- i 
fore, control is h-ansferrcd to [he NOUN 
PHRASE subnetwork, and we be^in tc 
search for a p.ilh lliniufih il If [he nei 
achieved. ^£1^,,''! "'^ sequence is an ARTICLE 



whole pr 
successftjl 

By way of an example, lei 
the augmented [ransihon rret 
sented in Figure 3. The highe; 
network is ifie SENTENCE m 
node N|, is the node at whic 







picked tovely flowers from the garden 



,r ("The" for example) then 
,. rected along the arc hem node N,i In Nu- 
,_ Altering lively, encounlering a word which 
J isaNOUNwiUguideusintothctransitiori 
. from nodeNjT to N„, and soon. 

The analysis of the NOUN PHRASE 
continues until we exit from [he conhol of 
the NOUN PHRASE subnetworkand cc 
Hi3l is returned to the SENTENCE m 
work. It should be noted also [Hal, c 
pending on the sentepi -e structure under 

NOUN PHRASE subnetw 



work. In Ihis way analy 
through the entire stnlence, 

network as requited. As an 



[o suspend prog 

th control 



represented by theaugmt 



While discussing syntax 



pressed in natural language is greatly aid- 



lefiinnofthetree 
le same principles 



le applied 1,1, ■ 



netw rk (or more preaselv a set of 
et V ki vh eh defines the shuctural 

n reused guide the parsing process a 
n enc unlered word by w rd 

b a 01 uvd a d e iemi. urs ft. 



,.^^ """'"'■"• ■0 •"^'"•- .(^^t, 



VERB PHRASE: 



BEGIN ^ Vert^_0 Noun phrase^ Q,^^) 



NOUN PHRASE: 




RELATIVE CLAUSE: 



1. For a given sentence ii maj 
rsing is possible. For example, 



that two possible interpreta- 
same group o/words may be 
espnnding to (he f<ili owing 



Series 



"rode" would be equally plausible, with a 
consequently greater degree of confusion 
and ambiguity. 



(a) John used a slick with 
the dog, 

(b) John hit the dog which 




to allow an understanding of natu 
guage iopuL It is clear thai underst 
- even in the restricted machine cc 
rcquuts some information at>o 
meaning of words and the context i 
is being communicated in onler tl 
propriate manipulations of the a\ 
data may be accomplished. Inothei 
we need to build up a knowledg 
which captures semantic in forma 



Use of semantic information 

It is impossible to provide any one 
wholly satistactory rationale for semantic 
information processing, since many views 
are possible and no single one is adequate 
m all respects. We shall therefore look 
briefly at two possible approaches which 
have been particularly influential, ratlier 
than attempt a detailed state-of-the-art 
survey, 

tic analysis of natural language is to find a 
suitable representation of the complex 
tangle of interrelationships among items 
in an appropriate knowledge base. An 
early attempt by Quillian to formulate the 
semantic structure of natural language re- 
sulted in the concept of the semmtic net- 



presented by the nodes of the network 
which may be linked by various types of 
relationship. The overall "meaning" of an 
individual word or concept (designated 
the type node) is implicit in this often com- 
plex structure, and is determined by the 
nodes (token nodes) and associative arcs 
which can be encountered by taking all 
passible routes from the type of node. 

A simplified example is'given in Figure4 
which shows how a semantic struchire 
mighlbe derived to correspond toadefini- 
tion of the word "food" as "That which a 
living being has to take in lo keep it alive 
and for growth. Things fonning meals." 
Although the graph sj-mbolism is not ex- 
plicitly defined here, a few moments of 
study with the semantic network will 
make dear the general principle of seman- 
" '^'ioninthisforr 



Here the sentence can be parsed in only 
oneway, but mighthave one of two differ- 
ent meanings because we use the word 



happened lo kr 



■ example il- 



ficulty for an interpreter of spok 



analysis alone will generally be insufficient 


Of course 
ings or usage 


r^v 


ith multiple mean- 
» given a number of 










— >John 


g!H 
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1 




1 




<gir' 


little 




pink 




1 

little 



diffetenl tvpe nodes, "Bank", lor eiam- 
ple, would occur as BANKl, BANK2, 
BANK3, and so on, aQ linked but each 
having a weU-defined semantic stnicture 
corresponding to the word's meaning re- 
spectively as the edge of a river, a place 



■ofiti 



h with flf 



sonable 



iterpretabon o 



FTRANS: 
ATRANS: 
CAUSE : 



Series 






115 is not the place for a c 
liled -comparison of the posi 
for semantic represenBtion 
iion of Ihe relative imporlan 
ic and semanKc analysis, II 



tangua. 



and one where mar 
significant progress 
the nest few years. 



il Inteliigencf, 
achieved over 



In seeking to understand its meaningn 
the nodes corresponding to ROW and 
BANK would be activated and pathways 
from each explored . Such a search would 



In addition, the conceptual c , 
diagram utiLses a whole range ol svmbols 
lo characterise the links among individual Postscript 

items which are expressed in the relations This is the last of this short series of 
among primitives. Thus, for example, the articles on "Topics in Artificial InleUi- 



gence' 



m these 



vould 



An alternative representation of seman- 
tic relationships may be found in a copicep- 
lUiji depenikna/ diagram, an idea developed 
by Schank In this representation the 

explicit relations among a limited number 
of elemental or "primitive" concepts. 
Some eiiamples of such primitives are the 
following; 



An example of a possible conceptual i 
pendency lia^m to represent the mei 



'lelilliefii 



iKjohnajimkfkJiivr 



is shown in Figure 5. Although this shows 
a relatively simple example, and alftiough 
as before the specific symbolic notation 
may be unfamiliar, it serves to illustrate 
the fundamental principle of this semanbc 
device. 



IS now an establistied discipline, 
which IS likely to provide excil 
stimulatmg cliallenges for many 



Jacobs Computer Systems Limited 



for Complete Business Systems 

Do you expect mainframe quality software in your 
first Computet Business System? Rather than the 
low quality systems you have seen or heard about. 

Then you must see what our mainframe 
experienced staff have achieved on a micro 
computer based system. 




Complete Business System on 
HORIZON computer £4650 



IMS 8000 computer 
in special desk 



£6950 
excl. VAT 



u •- 



at 310 Kilhum High Road, London NW6 
Telephone: 01-624 6693. 



Languages 
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Alan Pearman 



IVERSON'S LANGUAGE 

Getting answers from APL 



Xposely: pose questions an 
wers. In Ihis chaplcr you 
how to do simple arilhmetic 
scalar primitive funcHons and he 
data in variables, 

APL has a sperialised vocabulary. In the 
previous paragraph there is a string of 
three such terms "scalar primitive func- 
tions". We use these terms rather than a 
more immedialely descriptive termino- 
logy for a similar reason liiat we use the 
correct APL characters - it enables you to 
access APL texts more readilv. These 
terms wUI, of course, be defined as Ihev 
arc needed. 

Thus: 



SCALAR PRIMITIVES 



(this class is discussed later); it 
one argument lies to the left, an 
lo the right of the primitive. 
The pattern is 



Try the folbwinf; enamples 
FRBD*-1 2f 4 
MINUS^iO-S 
}IEW*-FSEJ}*mm}S 
Now display the values of FRED, MI- 
NUS, and NEW. You will get 3, 4 and 7, 
respectively. 



A primitive function with the above pat- 
tern is termed dyadic, and a primitive 
function with one argument {discussed 
later) is called monadic. 

Here are two more primitives. Tiy to 
guess what they mean by keying in the 



wing 



3r9 



If Vi 

not been a: 



gned.anertorre 
XIZABC 
VALUE ERROR 
XrZABC 



which has 



TWO NEW SYSTEM COMMANDS 
Enter 

)VAffS 
FRED MINUS NEW SUN 
- a list of variables in ASCI] is displaved. 
For a variety of reasons, it is often desir- 

achieved as follows' 





1.1428S71 


These are 




naryanthm 
Surprisin 


• as it may seem, the s 


large numb 
In this con 


r of APL primitive func 
ext, the numbers 7 an 


their usage above are termed argume 
the primitive functions (in this cas 
primitive are + x-.^). 



familiar, primiti' 



us called maxir 
■d minimum. CIc 
Br of the argumi 



VARIABLES 

To keep the result of a calculati 
variable is used. This Is simply a 
cotilaining information. Enter 

SUM*-3*a*l 

SUM 



-"VALUE ERROR" is returned becaus. 
no longer eiists in the active workspai 
Generally, wemayeraseanumberofva 
ables in one iijEtruction, viz 

)EEASE X FRED MISUS NEW 



arguments; ifone, then the argument is to simpJv enter it - ie. tvpe the name re- used as an expression, as 
the right of the corresponding primitive ,um '. ' A few eiamples follow |r 


il pugi^'l 


•■>»■• 


APL/.'VSCII; -- ■*- ^underline]; ABCDEFGHIJ^iLMNOPQRSTUVWXYZ-^ 
at:c[^ef,;i:ljklmnopq_rstuv^.o;/j Ji-yio 


APL/A3CII: [■•-'5 or max; l-^D or nln .4PL/ASCII: -^ *->■ ; )erase*^)b 


rae=; 


5^^ 



APL/A3CII: ..-.#; 



APL/ ASCII: 



APL/^CIl: >■ -^#; ■ 



primitive ( ' ) does. To ranfirm, e 



APL Series 



Nov 



^ethis: 



EXPHESSIONl-^S -EXPRESSION 2 



An allemative and indeed ir 



EXpmssia/>^*-i 

EXPEESSZai3*-S'^ {EXPSESSiai>i->-l ) 
SXPRESSiai2^-iEXFRESSI0fl3^S ) 
EXPaESSIOiX*-!" i.EXPBESSI(M 2^1 ) 

EXPSEssicm-8' {EXFimssiaii'^1 > 

EXFBESSIW 



Utilising the right-to-lefl ru 



fler lOyears of 100 invested at 12% p.a. 
We now give the rules for forairng vari- 


evaluates 
rule, 

-Stepl 


iolO 


• A variable name mav comprise alpha- 
betic characters and digits only; 
■ The first character is alphabetic. 


"SI"? 


s 

tpart) 



ables. constants, and primitives. In prin- 
ciple, APL specifies no Umit to tlie number 
of operahons allowed in an expression, 
although there are practical restrictions 
such as the phvsical width of the screen 
and the inleUigitrilitv of an expression. 

We now consider the rules for evaluat- 
ing APL expressions, APL is very simple 
in this respect, and has one principal rule, 



Before you proceed any further, 
that the following examples evalua 
sistently according lo the two vers 
the rule, namely 

' The right argument of an API 
tion is the entire expression toils 
* APL evaluates expressions fron 



"432 

5*35 2 
3.333333333 

e+0.5«9+8 
14.5 

8'<7>'5-5''4- 
56 



SG 

Summing up on the two methods, the 
right-to-left rule shows us how to evaluate 
expressions, whilst the "everything- to- 
the-right of a primitive is its right ar^- 

theoretical value. However, for simple 
statements this latter way of viewing it is 
marginally easier. 
USING PARENTHESES 



We have se 

tion before ai 
languages, Th 



APL such as 
lition" in other i 






[luldplica 



Howr 



order 



argumentof a func- 
ved by using paren- 
, governed by: 



' An expression enclo 
is syntactically equii 
argument. 



single 1 



This is "10 divided by everytiiing to 
right", and this Is 7-3. Thus theenpress 
evaluates to2,5. 



Using version 1 of liie evaluation rule as smt ' 

the laste-iampleisquite laborious, and the 7/13thf 

nght-to-left rule is easier to apply in this 1° Sjve 

case. Presumably - using version 1 - you Thus 

worked through like this ru''' " ' 



EXFRESSim*-S^EXPEESSIC!Nl partial e 

EXPRESSI(mi*l''EXPRESSim7 inabeya 

EXPRESSim2^&-EXPRESSim3 '" P'' 

EXPRESSim 3*-SxEXPRESSI0lih ^ncom 

5'ZPSE£'STCW4+4- 3 what is 



le and evaluated. Next this ii 
s combined witli 13 to fon 
id this is the denominator for ! 

result (14.2857). 
ou should use the nght-to-le 
1 within parentheses - until yo 

a right parentheses, and the 
'ithin the parentheses as if th 
parate expression, keeping tf 



is Is, whilst addition 



APL/ASCII: ---Ht:; 



lUPPERCASS )-^ilowsT t 



APL: 



fat evample is indilfereni Ici which ls the left 
prgumcnl Dnd which i5 the tieht 

3t4 


APL Series 


^^ 


2. Based on the variables inhiduced in 
E>.l..,calailate 






(a) the gross hourly rate. Call itGRATE; 




because they interrupt the smooth flow of 


(a) total stoppages, if these comprise 






nind. let 


STOPPAGE plus tax at the rate o 


7 


us state a proposition which you 


may like 


I'AXRATE % on GROSS-STOP- 


division. For eiampie, gives a different 


to reflect upon: 




PAGE: 
(c| actual hourly rate, based on actual 


* The only nonhivial use of pa 




pay and hours worked, 


711 

7 




ofafunc- 


3. If your expressions in (2) contain par- 


157 


We have discovered that a pn 


mitiveis 


entheses, can you eliminate any of them? 
4, Enter the following explaining any 
error message returned 


0.14;8571l*3 






interchangeable), or noncom 






Tlius, if we wish to find the average of 






A 


the 6 numbers 1. 6, 9, 8, 7, 3, we must enter 


+ and -. This gives us a basis for 




5+0 


!l+S*9*B*7*3);6 


parentheses, and vou should de 
habit of seeing whether this mav 


elop the 
easily be 


X+ 


5.56665666 


done. Of course, there is no poiii 


lIOAD RUBBISH 




too sweeping here, nor of distortinR an 


JGET 


The parentheses are necessary, because 


expression so much that it becon 
difficult to read. We conclude 






we are forming a left argument and we 


with an 


5, Rename the current workspace with 
your initials, and save it. Now erase al 


cannot hanspose arguments. 












variables in your active area and check that 


(what will happen if you enter 


0»t)-5 




jVARS gives a null response. Are these 
variables irrevocablv lost? 


l+6+9+e+7+3T5 


3E 








can be written 




6. Rewrite the following APL express- 


V 






ions without parentheses 
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(A+Si'^MULT 


WRITING EFFICIENT APL 




iB-A)-S 


APL "style" is an interesting ■;ub|eLl 


with advantage, but in 




U'B)+e-D 


Some programmers enjov tesbng their 


(6+7+8 )i 3 




[3fjr}-t[ii5)x(7 


ingenuity writing complicated express 




i>(fi*f7)M 


ions in one line - indeed the one Imer 
has achieved a certain amount of publiatv 
APL is often considered, consequently, to 


aiey are necessary. 




7, As well as ordinary operators, the 
assignment operator may be used within 
an expression just like any other. For 










strictly true, it is certainly the case that 








APL can be made more opaque than other 


1. Enter the command WARS 




J!'*3tJ-.-7 




up (he following variables, whic 


1 give a 


X 


an APL system can be made far mote com- 


worker's pav details 




10 


prehensible than any other - see APL in 






y 


Exposition, K. E, Tverson.) 


TAXiiATE*3S 




Good APL coding Ls achieved bv develop- 


GROSS*-150 




7 


ing a consistent style, and one easy and 
effective way of attaining this is dealing 

Basicahy, parentheses should be avoided 


STOPBAGE*'Zi 
Now enter )VARS again. 




What are the values of X, V, Z in the 
following cases? 

J+Jt+J^-^-f-t-a-S^-S ■ B 


t^L: i APL: 


ABC-Z* r 




' ' APL: fA-yz 


ASCII: ;3 A2CTI: 


abc-z_(mderline )S a 


ttax 


# :i ASCII: _xy3 
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STRUCTURE 

OR 

NO STRUCTURE? 



i. Many of the m 



upphilo 

we shoU reucrs, 



s 



finformalion was seen to 

that it enables the user to 

Trough the data by fol- 

■ing the pointers defined by the St 



:, through y. 



referr 



ispath. In this 

data, many of which must h.ive becomi 
familiar to the reader. Structuring.! I so ha- 
disadvantages. We shall jump into oni 
side of Ihe argument in order to point oui 
the deficiencies In structured data. 

et the scene by intnjducing ar 



which, I 



1 of inter 
itin^ sysK 



the partii 
itealleffi 



system tor tne nomina] Leager, u w.is 
found that there still arose wide anomalies 
because of the ever-changing require- 
ments for the different counhies in which 
Ihe maltina tonal had its offices. It was de- 
cided that, in order to prevent situabons in 
which standardisation might become an 

countries should at least be afforded the 
possibility of their own choice of nominal 
ledger codes, though keeping m line with 
others whenever possible, in order to keep 
the matter fairly simple, we shall assume, 
mple, that a unified coding was 



available. 
There was a requiren 

companies, each with 
and also group consoli 



It for 



iucing 



nal code, journal entry. 

One could define a single hiei 
file in which country was at the fir 
and, for each nominal code, the 



journal entries associated with it, Allema- 

dvely, one could enter the nominal ledger 

codes on level one, then the country on 

: level two. then the journal entry; and so 



CREDIT 
DEBIT 




CREDIT 



LEDGEftCODE 



COUNTRY CC 
COUMTRV HI 
CREDIT 
DEBIT 



DESCRIPTION 

CREorr 



in. This system is an aversimplified i 
let not the simplest. Let us make it e 
iimpler by deriding not to keep tracl 



n then ftiere are stil) many aitema- 
^nicturos, as one is unlikelv to just 

', against tile country code, one mav 
o enter tlie country name, office ad- 
enter a description, II can be 
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.; again- 
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COUNTRY CODE 


CDunmrcoDE 
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LEDGER CODE 


I 








,., 




<., 




TABLE? 









report on all cash credit or debit 
for aif nominal ledger codes i" 
country. We hi 



given 
in a single report usijig 



Though Ehatrequirfment 
file envisaged, even sequeni 

both (e) and (f) of Table 1. 
we need? We first notice tha 

For instance, the last file ini 
file in (fjofTablel could ha 
ed as sequential files as shoi 
lyiti(a)and(h)nfT.iblc3. 



each of the possible strui-ture- m Table !. 
This is certainly casv lor struttuie (al; a 
routine can be written in no lime, Adiffer- 
ent routine, slightly more complei, for(b); 
and so on. What, of course, is becoming 

unlikelv to perform correctly in all the 
case3{ajfo(f)DfTable1- 

Now suppose that, for some reason, be- 
cause of changes or growth in the data, the 











if™ 




EF" 






(a) (1» 




TAB 


LE3 









pointers in the acre 
with each of the struc 
be verified that the la 



The difference between the hvo file de- 
scriptions, the hierarehical file shown in 
Table 2 (b), and the iiequential file shown 
in Table 3 (b) can be best understood when 

of data. Let us assume that here are two 
countries, France (F) and UK(U1, and that 
Francehas three accourlcodesAl,A2 and 
A3, while the UK has two account codes 
Bl and B2, say. Lei usassume that, ai this 
stage, there isnochas against these codes. 
The information just defined can l3e repre- 
sented, according to shTicture (b) of Table 
2, as follows; 



What is the difference between the t 
representations inTables4 and 5 from 
poin 1 of view raised, ttia t of making a p 
gram less reliant on ibe structure ua 
Clearly this would be easier with 



e that m 



Let us as! 
sequential structure of the kind in 
and 5, and hence accept the duplica 
storage of some of the data (Ibrinsl; 
is repeated three limes). We then a; 
selves whether the pointers sho 
Table 5 are needed al all, or wheth 
would rather use the following repi 
adon of the data as a sequential 
shown in Table 6, 



F U F U F 

A2 8t Al B3 A3 



TABLE 6 

Of course, the difference between the 
files in Tables 5 and 6 is that the records in 
Table 6 are not ordered in any particular 
It would be easier to write up a 
program to display the records in the 
sequence FAl, FA2, FA3, UBl and UB2 by 



Table 5 

like lo E 
differe. 



■ such a: 




han in Table 6, Howi 
case that, in a report, one would 
? the data sequences in an order 
from the one with which it is 
^tored. Hence, why should one worry 
iboul storing the data in any particular 
sequence and whv not abvays perform ihtr 

nanner, users will develop programs thai 



There Is a major drawback to the above 
approach of 'unstmcturing' data. The 
drawback is not theoretical, but rather 
practical. On the one hand, one would 



ler hand, programs will i 
my different files in ordi 
!portE. and wiL perform le 






different typeoi aLvn-gc ^umm.f. i.uiui 
you then have to "Convert" each of you] 
programs? 

What would a program need in or 
run without changes when storage 
cording 10 struchires (el or (f) of Tabi 



. :, K'"fi""'". "'"^" mil .igaiiist 
Ihe last fiJe m Table 1 (f), need not know 
whether that file is organised according to 
case(a)orcase(b)DfTable2. 



F F F tJ U 

A1 A2 A3 B1 B2 

a 

D 



and partly because of the lack of usage of 
any 'access paths'. 

There are, however, many advantages 
to such an approach. The smaller 'flal' 
sequendal files will be easier to maintain 
and expand. One can add more fields lo a 
sequential file without prejudice lo any 
programusingiL 

■niages of the approach 
'---italed. Before do- 






ing Ih 



might b. 



e have i 



unordered sequential 



files, which wc baptise as LEDGER, 
COUNTRY and LEDGER/COUNTRY 
files, as shown in Table 7, 

In order to be absolutely clear about 
what infnmiation is 'ordered' in the sys- 
tem thus obtained, we emphasise once 
again that, bv examining Table 6, we are 
clear that Ihe'crilumns of Table 6 are unor- 
dered. By looking again at the LEDGER/ 
COUNTRY file, it is again clear to us [hat 
wc can easily accept that there is no real 
requirement" that CREDIT comes before 
DEBIT or olhenvise^ though somehow, 
beyond [he user program which will refer 
to these files by names, a systems program 

order to match properly the dati5 to physi- 
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of the LEDGER 
file. Again Ihis i 
able piece of information, di 



tenation of a number ot field', well iden 
fied. One would like to, in a record o( ii 
enter only ihatinformahon [hali riflts ^ 
tothekey, Forinstance itwei 1 r ii I 
to integrate the three hlet ol Hhl " inr 
smjfe Hie shown in Table 8 .-n. - r 
mediately tl 



COUNTRY file. 
The ideas cspl 



■ken -either to mcrease 
J LEDGER file, ot to 
entiv in the LEDGER/ 



g the< 



relational data theory and n 





LEDGER FILE 




COUNTRV RLE 




EDGER/COtlNTRV FILE 














LEDGER CODE 




COUNTRY NAME 




cou NTH r CODE 

LEDGER CODE 
CREDIT 






(B) 




[b| 








(c) 





in Table 9. 

The reader may wish to eumine inde 
pendonlly the problem', that niiftht nn^i 
All we shall say here is that the norma lisa 
lion process is a process ot concerting m 
formationwhichmightbeptesentedlotlii 
designer as shown in Table B into the kinc 
of representation shown in Tabic 7. I 
might be worth staling that, even if L>ns 
does not foresee that, because of practica 
difficulties the final version of a systen 
will be according to the relational database 
approach, the analysis of the informatior 
according to this approach provides mucl 

and a better understanding of the pracHca 



Exien 



if Fab 



represei 



T.isht le, 



pean 



,l,thismightnc 






issodated w'" 
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ciate one field with each key. s 
would consist of basically two e 
fairly deep "infological" theo 
pursued. We shall not examin 

Finally, 1 should menfion ( 



the LEDGER/COUNTRY 

file. Items may be deleted from the LED- 
GER/COUNTRY file, or added as thev 
arise, without prejudice to the LEDGER 
file. If some ledger code does ml appear in 
the LEDGER/CGUNTTiY file, this, in its- 
elf, might consHtute a valuable piece of 

new or misspelt ledger code might arise in 



the kind descrit 
fields that make 






mined, a 



eal of fhoughl is t.i be gi\en 

n and of its representation 
Kt problen 



What does this mean? By examining the 
files in Table 7, we can see that, for each 
file, some field may be singled out as a 
■key' field. As a matter of fact, we have 
chosen to display it as the first field in each 
file, but, though this is not absolutely 
needed, it might prove a useful conven- 



of language, 
that ought tc 
system. Then 



7 briefly h£ 



kind 



ir English. 
Lseo w3in a relati ' 









COUhfTRV HAt, 
CREDIT 
DEBIT 



excluded, and one can [hi 
mary' and 'aecondaiy' ke 
not pursue thai theme. A 'key' is meant to 
identify a record in a file uniquely. By ex- 
amining more closely the LEDGER/ 
COUNTRY file, it may be noticed that 
what I said eariier about a key is not quite 
hTie, and that, in Ihiscase. the key is made 
upof more than one field. It i 



piece of information by searching through 
the related Hies in order to locate just that 
amount of information. One would search 
for instance for the CREDIT amounts 
assotiabon with actount code Al m the 



Thesecondapproach fi 



enngthc 
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This short aeries of arlklesannprixs an 
ilmtion M managemenl a/bemetksi a I 
Isiiiiuiise and methods: and. finally, ai 
gniled model of contemporBty manas 



gets wtiat intotma 
The stability of m 



^fuplc think cybemeldcs ia ■ Aiilc 
Pmiiticn Iheoiy, • Feedback, ■ Moo 
I RivKets theory, • Compulerlheorj 



entironmsntBl dlBtufbancea 



The nahire of Fontrol 

In everyday conversation, the word 
"control" has a variety of meanings. H is 
frequenllv U'ied n the nte\ of ne per- 



cuncept^ and techniques. 

Although the importance of 
cybemeHcally in management d 
been recognised for some twenty 
is sdll rrot widely applied in n 
organisadons. However, T believ. 

cybernetic thinking will make a si 



Towards thinking 
cybemetjcaliy 



'adaptive'. The concept of adaptal 



^ 



licular dislurbsnixs. 



r, tjk ng and 

de nb ng the 
ul the es ence 





1 (Bology ) 


\ 








v/ 




/ Natural Sciences 
/ [Physics . . . ) 




^ Socia 
^ (Psych 


Sciences 1 
Diogy.l 1 


Ngte: Shaded area 




-^ 


Cybar„.tic= 










The author's series ofcon^rences (ifUnl LousJiMn 0>!kge, £s 
(he neai technology an mtministmlors. Seen in IhephoUignipli t 
frnni mm, Ikird from kfi) Tony Atkinson. Secrelnry of Hi 
AsSBcialion. Landm. 
fonnaBmi in the hands of a manager. 
Control as it occurs in the managefticnt 
' of sodal systems such as business organ- 
isations is essentially the same basic pro- 
cess as is found in other systems such as 
physical, or biological. 
Management theorists 

Management theorists have developed 
their ideas on systems through the growth 
of an interdlscipliniiiy approach to organ- 
isalional comprehension, using the basic 
ideas about systems which are to be found 
in engineering, biology, sociology, physi- 
ology and psychology . . . Cybernetics 
incorporates these subjects as shown in 
Fi^nue 1, George (1977) point ■■--* ■' 



disdplrnary natm 

study of management systems invaluable, 
as it deals with the analysis, design and 
functioning of systems in a somewhat 
more general way than the particular spec- 
ialist. Thus it eliminates to a certain degree 
cular specialist 



However, the Greek term "XUBFR- 
NETES" (the steersman of a ship) h^d 
been used by Ampere in 1834 for tiie 
"Science of the Control of Society". 
A meaning of a System 

The field of cybernetics is cunccmed 
with both living and inert systems. In 
cybernetics, we are looking at things suih 
as anti-aircraft guns, computers, groups 
of people, companies and the like, js 

"System" is, unfortunately, an over- 
worked word. The important notion it re- 
presents is a set of interrelated things, iif 
which no subject is unrelated to anv other 

subject. Such a ' ' ' ' " 

istics of "Whole 
tal properties, r 
our and functioning. 

We cjn examine the basic idea a.i tol- 

legiate Dictionary, 1970, an entity is some- 
thmg that has objective or phvsical reaJitv 
and distinction of being and character. In 
this figure, these entities are put together 
but they are separated from the rest of the 
world and nothing more atiout them is 
known to us. Since they are not related to 
each other (the absence of arrows) such a 
collection of entities cannot be taken as a 

The same six entities (1, 2, 3, i, 5 and 6) 



might have in in 

"Kubemetes" 

NcrbertWkner<,^9ili) 



!Stigatingar 




•Iher in the machine oi aiumal, i 





Greek 








the connotation "director o 


'. Cvbemetics 








Wiener showed that mar' 










feedback which discloses e 






pushing goals and mitiales 




cHve ac- 








fonnatiooLS compared with 


asta 


dard. 


CybemelicsdeHned 










Norbert 


Wiener (194B), defmed it as 


-"the Science 




■mli 


theani- 


mal and the machine." 






Norbert Wiener, a brillia 




homati- 


dan, published a book m 


h th 


s title in 
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Flgure2: Collectionolentltles 




Rgure 3: Partly unrelatMl entlfles 



relalionsh 
they are n 



'arrows. Entities 1,2 and .lare 
rORcther. Similarlv entities 5 
mected together but the entity 
nected to any other entity in 
;l. Seemingly, there are 5ome 
s among these entities but 
complelciy (either directly or 
■onnecled together to forni a 
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Figure 4 









larger system which fulfils the conditions 
of a system in itself, bui which alio plays a 
role in the operation of a larger 6V5lem. [t 
implies that any part of a svslein can be 
considered as a system in its own right. 
This leads us to the fact thai each entity in a 
given system may be res.irded as a sub- 
system. Figure 5 illustrates this. 

Here, Entities 1, 2 and 3 form a sub-sys- 
tem A; and Entities K, L, M and 5 fonn a 
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. and Bi 







determme the boundarie 








total system in which t 




number ot groups ot entil 
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thinss or elements), which have som 

[erisacs of 'wholeness'. The idea of a w 
tern in everyday life is familiar, but, i 
cyljemetics, the behaviour and functier 
ing of systems is considered wilh greali 
rigour. The binding entity is inler-coii 
municarion; ihat is, the liieans whetet 
informaiion flows from one element i 
another. 

In i-ybemetic words 'Informatior 



lontrol fogcthi 
Vicrar (1950) w 



r 



isage to him, and although 



siiKgesti Ihit Wiene 
in our understanding of 



m,R-hine(i) 



ne organisalion 
ai fornial system 



■hich th. 



deterr 



The syslem and it 
each other - they ii 

broadly classified as 
■ Closed Systems - 



Alltheinlluen 
ihe system are c 
ill the influence; 



the system, Con- 

.lies to the environ- en^r mi i 

eract. According to In liomt s\ 

, systems may be are depindenl 



Summing up, therefore. 
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The ATOM-a delmitive personal computer, 
Si mple-to -build, simple-to-operate. But a really 
powerful full-facility computer And designed on an 
expandable basis. You can buy a superb expanded 
package now- tailored to your needs. Or, you can 
buy just the standard Atom kit, and, as you grow in 
confidence and knowledge, add more chips. No need to 
replaceyourequipment No need to worry that your 
investment will be overlaken by new technology. As you 
need more power, more facilities, you can add them! 




The standard ATOM kit includes: 

•f Jll sized QWERTY keyboard • Riige«l polyslyrene case 
•Fibreglass PCB»2K RAM WEK ROM •23 integrated crrcuits 
•Full assembly mslnjclioris including tests for tault-findmg. 
(Once built, connect il to any domestic TV and powef source) 
• Power requiiemenl' 8V at 800 M A. ATOM oowef unit available. 
See cojpon. PLUS FREE MANUAL written in 
two sections- teach yourself BASIC and 
machine code for those witti no iinowledge 
of computers, and a reference section 
giving a complete description of Ifie 
ATOM'S facilities All sections are fully 
illustrated with example programs. 
The ATOM concept 

Adding cfiips into sockets on ttie PCB allows youl 
in affordable steps to large-scale exjiansion. You can seetrom 
(be specifications tfiat tfie RAM can be increased tol2k allow- 
ing bigli resolution (255 x 192] graphics Two furtber ROM chips, 
e g maths functions can be added directly to the board giving 
a 15K i-apacity In addition to 5 I/O lines partly used by tbe 
cassette interf J e Jn pticnalVJAdtvu-ecanprowdevaried 
I/O and t me f i 1 1 i rievrce allow direct 
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Bduin as racaved wth in 14 ilavi for full mawy refund if not complet Ely sateded, / 

I Pleasp'^endmetfietollowmgitems 



hard copy facility Interface with other ACORN cards is simplicity 
itsdt Any one ACORN card may be fitted internally 
So you can see there are a vast number of modular options and 
addlions available, expanding with your ability and your budget. 
The ATOM hardware kidudBs: 
• Memory from 2K to 12K RAM on board (up to 35K in case) 
•8K tol5K ROM (two 4K additions) •6502 processor • Video 
Display allows high resolution (255 1 192) graphics and red, 
greenand blue output •Cassette Interface-CUTS 300 baud 
•Loudspeaker allows tone generation o( any frequency 
•Channel 36 UHFModulatorOiitput^Bus output includes 
internal connections for Acorn Eurocard. 
The ATOM soflware Includes: 

•32 -bit arithmetic (±2,000,000,000) •High speed execution 
•43 standard/extended BASIC commands •\^nable length 
strings (up to 256 characters) astnng manipulation functions 
•27 32-bit integer variables ^27 additional arrays •random 
number function •PLTFand GET byte •WIT command lor 
^^^ timing^DO-UNTlLconstruclion«Logicalopera- 

^^^ tors (AND, OR, EX-OR) •LINK lo machine^code 

^^^H routinesSPIoldrawandmove. 



COMl 



'Acom 



Ai^kflni ITCD 4a Market Hill, 
l/UmrU I CK CAMBRIDGE CB2 3NJ 



ce/repairradrity available. 
To: Acorn Computer tld„ 4a Martiet Hill, CAMBRIDGE CB2 3NJ \ 

I enclose cheque/postal order for £_ 

Please debit my Access/ Bardaycard No. 
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Computer Financing Purcliase Melhoils Cliarles Newman 
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Lim by being employed as working tap- will fall from their present all-time high, ees go out of business, because the liqui- 

inth'ehusinessitself.Bulwherecanhe Leasing has its advantages over other dators discoverhithertoundiseiosedcom- 

for cheap medium term loans when methods of 'purchasing' an asset simply milments. But while a company stays in 

ik rate is running at record levels and because rentals arc related to the original business this need not furrow Itie brow ol 

■ banks themselves sdll look on small cost of the computer. But f-iT companies the owner. 

upsnies with stubborn distrust' that wish ta utilise their tas shelter no such By now it should be clear that there art 

casing is the latest buzzword ir the easy option fxists. Bank loans are usually no rough and ready rules which delermint 

ndois of the nujor finance houses .md fiNt'd at a certain prrcentajie above MLR which kind of purchase scheme best suit: 

,in iifferre.ilddvantaHt's for small busi- (Minimum Lending ale), so ii MLR drops particular small businesses. The exiatencf 

;ses. Hire purchase too can have its ad- so loo will interest charges. Hire purchase of lax shelter, the long-term needs of thf 

liases, particularly the kind which is asreemenls are very expensive during company, changes in interest rates and 

Ecifically geared to the needs of pur- limes of high interest rales - at present existing finance arrangements all have ar 

iserg of industrial capital equipment, they workoulataround25-2Bpercentper important bearing. Nevertheless, some- 

I the other hand outright purchase can anniun - but a drop in MLR could mean thing can be said about the simplest and 

a suitable option for some companies thatHPbecomes a very much more attrac- most common method of acquisition, out 

i. under certain conditions, a bankloan live alternative for small businesses. right purchase. 

ght be more suitable. The problem is Businessmen and women who wish to The very small company, operaHng a 

w h> decide between the various op- flatter their own vanity by ovming their business with limited computer require- 

ns.and what long-term considerabons own computer will get nnsatisfaction from ments, maybe interested in the new anc 

luld the small businessman or woman leasing, The lessor always retains title to rapidlv developing 'personal' computors- 

ir in mind? the asset and the lessor remains always Ihe Commodore PET, APPLE and TRS BC 

"irst, for anv small company it isessen- and only the user. But in Ihe computer ranges. With dedicated software capablt 

■■ ■ field that can be a positive advantage, of elementary business functions such af 

With its own rapid growth, a small husi- nominal ledger, stock control, sales and 

leUKcan claim HKI percent allowances nessmay find that its old computer system purchase ledger and soon, the very smal' 

nst tax LUi plant and machinery and is inadequate and, worse, with advances company can acquire a complete eiement- 

■e allowances !>; cttcctively throwing the small business may be better served by companies will be unwilling to finance 
ifv awa} - ivorse, it is handing it over a new model. Businessmen and women such a small purchase tiecause of the fin- 
le taimati. The owner of any business .must look well ahead and try to assess ance companies' own management over- 
it determine his or her ta< commit- their requirements for the future - they heads. With interest rates as high as they 
Its over the next few years and if the must decide how long they will use Bieir are today, hire purehase will prove uerv 
ipany's'ta^shelter'isnot fully utilised computer before liiey trade if in for expensiveaswillabankloan. Forthecom- 
I any capital equipment should be ac- another. pany with adequate t; ' *' ' ' 

ediiia waysoastodothj- " ■ ' ^ ■" " ■ 

means purchasing equi] 



easing arrangements come in two vari- arcumstanees the answer wiU probably be 
s - tfie 'operating' and the 'fniance' outright purchase. 

m leasebas- Leasing is one of the financia 



On the other hand, it may well be thai ed on the assumption that the user will nity's biggest growth industries. Acconl- 

ihc fast-gtowing small company has al- outgrow the system in time. The latter is a ing to (he Equipment Leasing Associahon 

ready fullv utilised its tax shelter. The longer lease (usually five years) which ef- it accounted for 11 per cent of all capital 

owner wiM therefore be onable to defer fectiyely covers the whole price of the equipment investment in British industry 

against taxable profits Ihe purchase price computer(less the lessor's tax relief, plusa last year. Add to that a significant amount 

ot Its ci'inpuler This is where leasing little profit for the lessor) which, after the of leasing bylessorswhoare nolmembers 

allowances to a company (Ihe lessor) that lessee a 1 a peppercorn rental. The opcrat- haps 18 per cent of all investmenl in British 

has an existing lax shelter. In turn Ihal ing lease is more expensive than the fin- indush-\'. Leasing by members of the ELA 

businessman (the lessee) for a period of period the lessor is left with a second hand but even that growth rate pales inloinsig- 

vears - which can vary according to indi- computer, often outdated and always nificance compared with the 80 per cent 

vidualrequirements. By enabling the less- difficult to dispose of. Nevertheless, the growth experienced in 197S, The develop- 

ortomakeuseof partofitsown taxshell- operating lease offers a high degree of ment of leasing has been largely at the 

er, some of this benefit is passed back to flexibility which may be just what a fast- expense of hire ourchase and its relatively 

signihcanlly lower than wouldbethecase Finance for small businesses is hard year reflects the fact that induhy is invest- 
in a simple rental arrangement, enough tocomebval the best of times bul, ingin capital equipment at a slower rate. 
Another important considerahon is the with high interest rates, hjnds for deyel- Although motor car leasing has grown 



computers and office equipment r 



Purchase Methods 



ables a 



updfllp equipi 



scful rules of thumb: 



less 



tif this I 



to the 



Hire PuidiaBe. Hire purchase is often 
called lease purchase by finance compa- 
nies in an attempt to persuade customers 
that it offers some of the advantages of 
straight leasing. Unlike consumer hire 
purchase which usually requires 10-20 per 
cent deposit, lease purchase does offer 11X1 
per cent financing but in all other respects 
the two methods are practically identical. 
Lease or hire purchase will be suitable only 
for those companies which have unutilis- 
ed fax shelter facilities available. Benefits 

■ ItXl per cent allowances against tax 
• Existing lines of credit are left un- 
affected 



Onlrighl purchase is most common at 
the bottom end of the market and it can 
offer some advantages: 

■ It may enable the purchase to tie off- 
set against tax 

• It helps companies in planning cash 

• For companies without growth po- 
fendal but with evcess cash, it might 
reduce the effects of innalion on idle 

■""•ehardtoimagine 



such a 






■ to do 61 

hthec. 
ill busir 



rash. 



iiing n 



at the full ra 



rentals. ThiE 
equally the ca,!;! ' 

leasing include: 

« Fixed rate financing 
■ Financing ofltB per cent of asset cost 
• improved cash-flow because rentals 
lower than would be the case in a 



• Tide to the 



equi] 



Bthe 



implere 
xistmg li 



of ci 



small bu sines; 

Bank Lnan. Depending on the small 
company's relationship with its bank, it 
may be able to negotiate a bank loan for the 

Curchasc of a specific piece of equipment, 
might involve the lengthy process of 
persuading a usually sceptical bank mana- 
ger of the need and profitability of the new 
equipment and it will certaitJy affect the 
company's existing lines of credit. At 
times of high interest rates it's difficult to 



sider leasing, lease purchase, raising a 
loan or outright purchase can feei more 
dian usually confident of the advice of the 
big finance houses - most of which are 
backed by the clearing Imnks or merchant 
banks. The finance houses are always 
happy to take a close look at the intima'te 
details of any small company which ap- 
proaches them for advice, But the small 



Rates and terms vary ac 

especially for the putcha; 

puter equipment, and some compan 

are better geared fortheparhcularrequi 

ments of the sm.ill business than others 

• Charts Newman, at present with Hie 1 
vestors ChronicJe, is edilor-desigmle of i 
lEwpublkalion. Businesa Computing. 
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Ikw tfe earutn-c can si! dm^n and gel a 


. lb Decide which systems might be 


many small companies will never have 


cleawr idea of u>hut ii;s 6i,sjneij <™ds bifori 




exhorted this sort of inlbrmatiDn unli 


ruf king headlong min the markel place. 


currenl running costs are; and est- 


carrying out the current eierdse. In that 




imate these coals ovarthe next three 


case a useful purpose has been served. 


m s more people who either run their 


years. 


even if these figures, which tJiviouslv 


11 own small business, orai^involved 


• Zb Estlmala Ihe arealeit likely savings 


represent Ihe theoretical maxinium sav- 


A A in runrang a small company, be- 


and other benefits such as cssfi Bow 


ing, are so small that the micro project is 


come aware of Ihe possibilities that 




forgotten sh-aighl away. In very small set- 


micTocompuang opens up they jdn the 




ups first thoughts in this area might be of 


ranks of potential flist-lime users. Apart 


a suitable system for the tirsi ln>- 


the sort, 'Doingstatementslakesmeafew 


from the evidence of the appearance of 




hours each month,' Assume Ihal you 


retail outlets in many towns and a host of 




could be earrting money in that lime and 


micro systems houses, the proliferation of 


forthlsftrst system. 


put a value on it. Come up with the most 


pieces such a; tills one shows that there is 


. 4b Approach potential suppliers ol 


accurate figure possible, in pounds. 


an attempt to satisfy this market and to al 




without making a life's work of it 


least partially educate the new kind of 

However, most of the articles which are 
intended to guide these newcomers round 
the pitfalls of buying a micro for their 
business jump direclly from choosing 
wfucn of their organisalion's systems lo 


There is no way of removing the ele- 


Looking al 2b - well, as 1 said, the 


ment of risk from an exercise such as this, 
but it is every business man's job lo lake 
cakulated risks. After 2b or 3b the right 
decision might well be nol lo take step 4b 
al all, J think that thisis unlikely, and have 
great faith in the kind of gut feeling which 


obvious maamtim is the same figure as 
lb, but a 100% reduction is very unlikely. 
However, we can assume that the systems 
under consideration are either ledgers or 
of the maiUng Kst type. On ledgers, 
assume that you will take the same time to 


consider for computerisation, lo ap- 


brings business men to the starting point 
in the first place, and believe that 




proaching possible EuppHers. i consider 
missing from this progression, instead 0/ 


enter transactions and carry out any basic 
control functions; that themachine will cut 
the typing jobs to zero; and that the 
miscellaneous jobs Lke filing will be cui in 






half. Before the esperts shoot me down, I 


■ 1a Decide which systems might be 
har<fwareBndsoltwarB 


However, our new buyer has a lot to 
leam. If he doesn't start right he will never 

should always be ready hj abandon or 
postpone his plans for buying a micro if 
the facts conflict with his gut feeling. By 


know thai this is highly empincal. bul the 
answer is going lo be dose enough to one 
which takes a lot more lime to derive, and 
any difference is nol going to affeci our 

lists, lor instance, is going to take Utile 


Ihe following in-belween sleps are mure 


going from la to 2a, in onejump. he has no 


more time than typing an envelope for 


hidif to give you a cost-effective solution. 


facts to weigh up. 


each new or amended address. Even the 


mm puterised or otherwise. 


Step lb might requirenoworkat all, bul 


slowest computer printer is going to 



wilh negligible effort compared Id typing, 
so here is a case where our 100% potenda] 
saving is 'within the limits of experimental 



Guidelines 



Fine, leave these unqnantiBed a 
them tip your cost-effectiveness baiance ii 
your planned computerisation is not quite 
jusbfying itself. This is reasonable be- 
cause, assimiing the opBmislic view that 
the business is going to expand, you can 
be sure that the computer will handle this 
expansion more efficiently than any 
manual system posably could, so long as 
you gel 3b near enough right. 

The chi ■ -' '"— '- 



the 



plumped for their sales ledger. Invmdng, 
some sort of stock recording or payroll 
build up to gross may have topped" the 
poll, but those tend to be spedaLsed, and I 



jtthat 



list IS going toll 
Sales Ledger 



isymth 



ury.b 



would m 

tackle these first-as I shall explain later. 

To justify step 3b, let's look at step 4b, 

Hardware - the prices you'll see quoted ' 
in most advertisements are for a base 
conBguiation. What you need to workout 
are the bits to add on to enable you to run 
your systems. Some peripheral con^der- 
ations are options, some are not. Unless 
you are thinking in mini miCTD terms the 
following are guidelines, 

• Gel a laybaard that compares in feel 
and robustness wilh a typewriter; this is 
the operator's contact with the machine 
and he/she mustbe happy wilh il. 

■ Get a SCTeennrtfti clear characters on it, 
that doesn't flicker, one that is Hterally 
easy on the eye. 



The package route is the most Lkcl\' . ■ 
the three, and is the reason for my csrlur 

which choice is to be made - the functional 
spedScation is the Erst stage of the do-it- 
yourself option, an equally essential basis 
for the choice of a package, and the first 
step in obtaining a quotation for one-off 



* Word Processing {eg (or Report/ 

OuolHlion ptoducllon} 
> .... Perhapsacouplemore 



his I 



imputi 



puipos. 



rather 



_.iould pick thi ^^ 
than that which will necessarily 
financially benefida] at this stage. Any 
layman can pick out his "biggesf system, 
but if there is any doubt take the one with 

Lbt, supplier list, employei 
etc. If that IS not conclusi\ 
■n your lop two on the b, 




1 How many customers have you 

2 Do any of them have more thar 



s the peak monthly invo 



■of in 



Tapes are unlikely to he sotisfectofj on J 
auin, so we haue lo daa iking eirmse or 
diwelte/disc capocit/ rajuiwd. 



maximum of 132 characters per Une is 
liable to become a limitation at some stage, 
but Ihe sizing operaBon should pve a 
good idea of speed requirements. This 
could materiaLy affect the cost of the 
=guraBon, although for ' " " 



5 What 

6 What 



any month? (Many small firms are 
heavily dependent on a few custom- 
ers who might receive eighty per 

five firms -if the software wWch you 
buy, or the haniware, cannot cope 
with Ihe files which this will require- 



for. 



it.) 



12 What is the largest amount on i 
transaction? 

13 What is the largest total on ; 

14 Do you want to mix currendes 
your ledger? This may rule out 
pracBcality of asm all-scale systen 



es, (12 and 13] in H; 



IS How do you 


eal with VAT- every 


sales ledgers 


stem must have pro- 






preferably m 


ore if you want to 


distinguish b 




eiempt. |Nc 


; for later software 




any package or be- 


spoke system 


vhichyoubuy should 


have simple 








Chancellor's 


vhmAsyrarspJ/- rather 


ments which 


will be disproportion- 




/e.) Remember that 


exports are a 





Guidelines 



deducted on payment and your 









with them. Codify this 
and quantify Ihe proportion ol 
transactions affected. If this is small 
then posting of credit notes might 
suffice. H the proportion is high you 



in the drafHng of an EEC directive! If your 
intended sales ledger package automati- 
cally exempts cusKimers with an overseas 
area code then it won't work under these 



The 11 



s thai 



you n 



ofp, 






mmgnegati 

17 Do you hav 

m th s 



arequii 
figu 



mpan with as aj 
sophi d p kag or p 

8 P mb gam wi H 

many areas. How many repsi el 
etc, Whatisthemaamumsizeofaf 
individual total under each of the 
headings? If the most any rep h 
sold in any month is, say, £9000, tli 
is going to fop ten thousand in t 



eveiyihing there is to know about you 
system. There is a spin-off in this because 
you will inevitably involve and motivate 
whoever does this work for you. If you're 
running a veiy small set-up this may be 
Ihe Erst time such an eierdsc has been 
rri d out, and you will certainly un- 

en bring to Hght (he procedure wiiich 
w aking aO that dme to carry out 
m ally, eliminate it, and dedde that 



1 quantify asm 



ks like a 



lirly elen 



as possible. If this 



gam that's fine- that's exactly 

Our prospect is now ready to apptoaci 
at least three potential suppliers, and has , 
list of criteria which hardware, operatin| 

be capable of hilfilling. There will certain^ 



19 Do you know of any factors which -^ 
will affect any of the above in the 
next, say, two years? If you do then 



21 Can you think of anything which 
I've forgotten? (Award yourself a 
lunch on the firni if the answeris yes, 
because you not only know your 



thinking in the right way, and may 




just have saved your company the 




priceof umpteen lunches. 1 




Unless 17 and 18 above are unimportant 




you now have a list of criteria which the 




system you buy mu.il hJfil. If provision of 




a specific piece of management inforai- 






. . Oneianioffmrlmgnul 


which you were using to justify com- 




puterisabon, don't lose sight of the fact. 


e adequate hardware on the market 


Remember that unexpected things might 


he costs will become clear now. If th 


happen. A customer from Eire might 


oapplications package which Els th 


dedde to drop in and buy something on 


ow is the time to get a ijudIe fro 


fte spot - he will have to be charged VAT 


umber of pregramming sources for 


on this invoice, but not for any goods 


ff routines, or fake the plunge of go 


which he orders in the normal way and 


ilone. All the micro sellers, be they 


which are exported to him. This might be 


hops, mail order, or systems house. 


so rare that Creadon of a short temi 


ackages. With our micro funch 


separate account for this transaction is 


pedfication the buyer is in a positio 


justified. On the other hand a recent strike 


ay very specifically what he rfcmarr 




le products on offer. All reputable 


thatbuying on the spot became a common 


ora will welcome groundwork of 


occurence in one firm I know of, and 


ort, as it saves them time and gives 



capable, of whom thi 
are much less likely to 
the system requircme 



redress, InsisI on being gi 



. and do I 
any of then 



:ethetTi 



vouforaride.If 



lo follow 



ably can. Apart 
iiLrii[ itreuudLA oi Items like hardware 

on. you may very well be able to make 
jinnl purchases of consumables (contin- 
uous stationery, discettes, printer ribbons) 
and save a few pounds. If you have very 
amilar configurations some form of 
mutual break-down standby is also useful 



Some more rules of thumb 

A double density five inch 'mini floppy' 
dix will hold 600 - 750 customer account 
records, a double density eight inch floppy 
about 2000. (Do not entertain the idea of 

A configuration with two of the latter costs 
£300 -£400 more than one with two of the 
former, A configuration with two double 
density, double-sided Sin floppies will be 
about£1000onlopofthat. 

A printer is going to cost anything Irom 
about £500, for 120 cps eight-inch- wide 
printing of adequate business quality, to 
about £1500 for letter-quaK tv printing with 
full- width capabiLty. 

EipccI to pay about £3500 for a basic 



density eight -inch floppies, the same 
to £5000. 

Software costs will be aid Ho ml to tht 
above Well tested -ioftware with a ^Tod 
leiel of documentation operator man 
uflls helpful bcreen dialogue (another 
useful mdication of the quahty of a 
package) robust routmee and some 

trainmg will cost about i3'i0 per appli 
cation Word processing might be £100 



lat 05U is 

five or SIX man days, and a relative layman 
is not going to achieve much in the way 
of programming for that money if he is 
going to charge his time out against the 
computerisation project, 

is liable to spend at least £5000 in the first 
year if he plans lo implement foi 
plications in that time. (Don't 

:e which will cost about 10%^ol 



of a 



re value f 



and V 



theteafier, 

which is a virtually negligible cost | 

If Ihe kind of informed approach which I 



charge VAT on e 



a much better chance of having a sal 
customer. The less reputable, of * 
Ihere are very few, or the less equip; 



NEWSFLASH NEWSFLASH . 



KRAM 



* ULTRA FAST DISK ACCESS* 
WITH NAMED KEY VALUES 



* RETRIEVAL BY DIRECT OR* 
SEQUENTIAL ACCESS 



* BASED ON VI RTUAL STORAGE * 
MAIN-FRAME TECHNIQUES 



* EXCELLENT DOCUMENTATION * 

TRAINING COURSES ARE NOT 

REQUIRED!! 

^SMALLER SIMPLER PROGRAMS * 
ALLOW BIG REDUCTIONS IN 
SYSTEM DEVELOPMENT TIME 



DEALERSHIPS AVAILABLE - ALSO: 

Pet Database - includEs Kram Package £195.00 



CalcD Softkuare 




PRINTOUT 



. . . reporls on the latest developments in ttie 

Pet world and conducts tests on software and 

peripherals. 

Send 95p for a sample issue or £9,50 for a 

year's subscription (10 issues). 

Printout Publications 

Greenacre House, Nortti Street, Theale, RG7 5EX 

L^ Telephone: Slough (0753) 20B14 a 



QUALITY PROGRAMS FOR CBH/PET SS 

PAYROLL Q 

for 32K CBM - CBM or Compu-Think Disk 
and most compatible printers. 

Probably the most 'user friendly' and 
easy to implement payroll program on 
the market. 

Will cater for over ZOO employees and 
hourly, weekly and monthly can all be 
mixed on the same file disk. 

HOTEL QB 

for 3Z< CBM - CBM Disk - most printers 

Will cater for up to 280 rooms and as 
hardware and software costs are only 
in the region of £3600 even the small 
hotel can now join the computer age! 
A delightfully elegant program. 

LANDSLER 50FT\A/ARE I 

29a TOLUORTH PARK RD SURBITON SURREY 
* Telephone 01 399 ?475 



DP Prolessionals Attitudes Alan Simpson 



SMALL-SCALE 
BUSINESS COMPUTING 

Large-scale proUems? 






components such as inpul/oufpul de- 

, ^,^,.,.cauliDnitrylak. computer power and performdnce has vices, femiinal screens, printers and sliii- 

dramaliL-ally increased while the sine and age products. In fad several of the large 

It has taken rather longer than fore- bulkof the machine hasdiminished. specialist computer companies are nou' 
cast for the microcomputer revolu- Despite Ihefie technology changes, the developing and marketing tmth on PCM 
tion to reach the high street shops bd^ic concept of computing, at least until (Plug Compatible Manufacturer] and 
Whetheritnowtakesan equally longperi- the past year or so, has been reaoiutelv OEM {Original Equipment Man ufachircr) 
od of time to reach the business user,rc- that of a tool for large usets. Scaled-down lines, micro technology products. 
mains to be seen. versions of the manufacHirer's range were Unfortunately the software application 
At this stage, the DP professional parts marketed for the medium-si/ed customer, side of this micro enterpri.se has so far fail- 
company with the newlv emerging market but to all intents and purposes, the com- cd to keep pace with the technological 
place. Computers, whether micro, desk- puter system required the same decree of hardware developments Whether this 
top or miru.arenot purchasing ventures to skills and expertise as did the hrger vcr- factor will be a stumbling block or a chal- 
be handled lightly. Selection and imple- sions. Should the U5er decline to get in- lenge for the prospective users will no 
mentation procedures requite much deli- volved in computing al [hat level, there doubtemerge during the 198ns. 
berate and dedicated consideration, in- was little alternative but to incorporate on 
volving full-scale evaluations, comparibil- upgraded accounting system. Setting the rales 

il\' and feasibility studies. In no way Gradually the accounhng macfiine The computer industry, being what it is, 
should one contemplate computing as be- evolved into what is now termed a desk- never knowingly resists a challenge. Hav- 
ing an impulse buy or an instant take- top or business computer. Ml too often, ing got the product to the market place, it 
away product available at the local super- however, such systems offer little more mustnowselaboijlaellingthatproduct.lt 

i„. -r... r,„:_.> ... . , - -"- at this stage that certain areas of the 

dustiy have reservations. The market- 
- -. , g of large, medium or even mini sized 
It could be, however, the DP profession computers has well established ground (ur 
itself which will have lo re-evaluate its installation) rules. The selection and pur- 
total approach to the acquisition and sub- The Micro Impact chasing a.ssignmenl is not one to be lightly 
sequenfuseofsmall-scalemachines, With die arrival of the "Mighty Micro", as undertaken. Professional buyers, or ad- 
it has tieen termed. It is now feasible to visors, meet the professional seller and, 
Bacl^round purchase hirabout£li,OIXI.computerpow- following much deliberate ritual by both 
The DP industry is possibly the most dy- er which would have cost almost £lm in paides, the respective vendura propose 
namic ever recorded. This dynamism has 1%6. Estimated world sales of microcom- what seem to them to be the most suitable 
been, until perhaps recendy, almost total- pufers this year are nudging Sl.OOOm. model from theirrange. The buyermean- 
ly directed towanis the large-scale user. Even the most dedicated DP professional while evaluates several such proposals and 
The first computer machine in fact was must now be wondering whether a rapid following equally well chartered routines, 
designed and built lo assist UniversiHes. course in micro code languages would not makes his final selection. 

of both size and capabititv) number Without doubt, such a course of action nership between the supplier and user 
crunchers. Had such resources been avail- is advisable. While then; is no apparent with both parties remaining in close after- 
abletotheEinsteinsorLeonardodaVincis shortage of machines, related software sales contact. These close encounters of a 
of the world, cultural and scientific evolu- and application programs 
tion would probably have been advanced thin on the ground -or sup 
by several generation.^. This therefore could well 
In computing terms, a generation is no drawback area of the micro 
more than a decade away - give or lake a apparenllv easy enough to assemble lar much out on his own, once the order has 
year or so. The past five to ten years have led components together to produce a beensigned. Incertainca.ses.boththesys- 
witnessedadrasticchangein Ihecompul- small computing machine espcciiili as tem and the new owner require a certain 
ing industry. With the substitution of the there are now sn mcreasmg number of amount of basic training and possibly 
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between buyer 


and Eupph 



which will have to 

in respect to the busi 

caleRories of micro 
consideration. But in 



Attitudes 



is only loo happy to 
*arid probflbJy regards 
Ilengelhan a set-back. 
io55ibLy) schools and 



in their 



lecks. 



untant breathing dow 
kewiiie the government i 



i-isory boards and councils. 

protection and adviCE. To 
date, tliisarea has been noticBably short ol 
such help. Micro publicity tends to con- 
centrate in the main on the benefits and 
wonders of the machine, life, it is sug- 
gested, will be made easier and all whc 
join the miao club will be enriched. While 
the majority of ' 



All this activily goes lo prove the dis- 
quiet being felt by the traditional comput- 
ing industry for what appears to be taking 
place on their periphery. Even allowing for 
the natural concern of DP professionals 
that their protected position could be at 
stake, the TDPM must be on the riRhl lines 
with their realistic approach. 

Buy now - repent lal 



needs 



iofus 



and beautiful. 

Even Coiipuler Aj^e, acknc 
being perhaps the most auth, 
enthusiastic guide lo all thii 
computing, has thought fit lo 
hesitant suggestions for im 



pehilsii 



and a general fragment 
principals among the veni 
called for Ihe formanonof . 



sen ting the micrc 
S.ch a repro. 



lack of stand- 
'. and software 
ion of selling 



' alloH 



1. Already there are signs of mountir^g 
rotest with both vendor and user indulg- 
ig in micro slanging matches. The micro 
ser cause has been picked-up by the In- 
itute of Data Processing Management, 
laslemunded by its general-secretary, 
edQuff. 

pen triggered by the Gnsup. The IDPM 
^presented the business user l.i a recent 
)none-in programme on a local London 



hon of a new independent IDPM group - 
"MICUS" (Micro Users Group for Busi- 
ness and the Professions). Meetings are 
regularlv held in the main centres of the 



ers ai to possible uses and applications. 
Visiting tij.le exhibitions and fairs give 
equally good indicationb. and ideas. 

The general euphoria of the cthibition 
envirorunenl should not, however, en- 
courage the prospective buyer fo make a 
hastydedsion. The opportunity should b£ 
taken to ask a series of pertinent ques- 
tions, including: 



That 



of bi 






by many vendo 
and computers. The trend towards off- 
the-shelf purchasing, far from declining, 
appears to be accelerating. The instant 
take-away era is already with us, with im- 
pulse buying being orily a power-switch 

Buy now and repent later could well be 
the current sales slogan. The regrets of the 
user could well be lengthy -in contrast to 

skimpy. The equipment may be ready- lor- 

what the purchaser had in mind; and no 
amount of subsequent argument will alter 
the fact. 



' CredltiHHy at Ihe supplier and/or n 



' Cost ol such support. 
■ Competence and general enlhusi 
thesBlesorganfsaltan. 



'Take out soundings 
from existing users. ' 



What 



ippears I 



cgrettable lo the 
[raumunal OP man is that prospective 
users are encouraged to gel into comput- 
ing through the shopkeeper's door. Is this 

done about it? 

For many a user, it must be admitted, an 
off-the-shelf micro will serve his limited 
needs very well. Providing the require- 
as bought and sales ledger, invoicing or 
payroll, and the user sticks lo the proven 
reputable vendors, then, withoul doubt, 
all should be well. Problems however set 
in when defining 'reputable' and 'require- 
ments'. A particular shop may well have a 
good reputatton for seUing hi-fi or pocket 
calculators. Extending the salesmanship 
into computing does no I necessarily result 
in technological confidence. Similarly a 
store specialising in selling office equip- 
ment would not be expected to provide a 
computer technology sales and service. 

Defining reputable equipment is equally 
fraught with problems. With new mach- 
ines and vendors emerging at a fast rate of 
bytes, it is particularly hard even for the 
knowledgeable DP professional to keep 
pace. Even so, there are similar levels of 
advice applicable to compulera as lo most 
other products. There is for a start, a need 
lor the prospective buyer to tafa nut sound- 
ings from eiisHng users. Next advice is to 
closely study the various applicalion arti- 
cles which appear in the trade and husi- 



asHc and experienced users. It is not for 
the business user lo lake risks, particularly 
where his company's cash, reputation and 
operations could be involved. The busi- 

enough problems on his data-plalc with- 

Ai the selection stage of the proceedings 

idea of what is wanted. A vague approach 

necks in the present invoicing system or 
that a stand-alone inventoiy conhTil sys- 
tem would be very plesanl are far from 
beingadequategroundsformakingabuy- 
ing decision. 

The groundwork should have been pre- 
pared bng before the selection stage has 
been reached . Why is the invoicing system 



ing existing procedures on lo a small f 
problematical at some later stage? W 



business user should not then settle on 
visit to the local electronic stores, cash 
chequebook in hand, Computing is no h 
for being a logical and practical scienc 
Providing the potential business user a 

should be well. 

OthervrisB the next off-the-shelf pac 
age could well include a bottle of aspirir 
tranquillisers and a do-it-yourself ele 
tronic manual and guide. | 



INCOMPLETE 
RECORDS ACCOUNTING 

tm 
With a PET COMPUTER 







MICRO COMPUTATION 

8 Station Parade, 
Southgale, London N14 : Telephone: 01-882 5104 



ACCOUNTING 
SYSTEMS 



Sophisticated Application & 

(forCP/M"") 

With or without hardware 



:. £SO0 per package. 



SAIL 

Information Systems 

(Micro Di\fision o1 Softwara Aids Int. Ltd.) 

100 New Bond Street 

London W.1. 

Teh 01-491 4m 



IN-HOUSE 

VIEWDATA 

SYSTEM 



Full Specification colour viewdata system, 

compatible with Ceelax, Prestel etc. 

Implemented on Cromenco, North Star 

or an existing SI 00 machine. 

Uses unmodified tv. 

Single or multi-user, 

up to 1 1 ,000 frames stored. 

Intelligent 'soft-key' frame-editing. 

Modem/autodlBller will allow Interface to Prestel, 

the Post onice Viewdata system, 

or other distant vl 



Prices from £800 to £1 5,000 
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Book Keeping 



Richard Waller 



fl(so fl( profcssionab who. ajlie?i coasidering 
lerilingpackages.oughl ro haiiean insight hilo 
the real needs of Ikeir potential cuslcmers, 

New Book-keepeis start here 

A Sales Ledger (or Accounts Receiv- 
able in the US| is one of Ihe required 
"proper books of account" iif a busi- 
■ ' kept up lo date and the 
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ary^ any business re. 
h posidon. lo mini 
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(ses. Soifyou 


loke 



Tc profilabl 
9Q goods 
le period 1 
credit lo the absolule minimum, bygivir 
the customer an invoice promptly, an 
sending him a stetenient lo encourage hii 
to pay when due, 

ness it is probably worthwhile to do so. 
you can sell for "cash on the naU, or I 
credit card, or "factor" the sales credit 
someone else for collection Ihis may be tl 




SALES LEDGER 



package on sm 

Sw documei 

Ledger applica 



■ 3. Tlic Cash Book: ! 



Im 




hnlDcopy one for him. 






never had it." So you photocopy the 
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already paid." So you send him a copy 












Th I* 


New 


e gets too difficult you can make a 
to insist on cash with order in future - 
is what I recommended before. 

Computer Users Start Here 
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icro computer tor sales ledger will 
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req 
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printer 


Ihe CUBlomcr lo remind him IP p^v. [t 






has no legal force: Ihe invoices should 
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processor, 


be the lrij!i;er for him In pjy; butonly a 
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u will need some programs, normally 


wilhoulaslDlement. 


a standard package; and you will need 


The whole system should balance at all 
times, A control account is kepi with totals 
of each batch of enWes, and the total of all 


manuals, training, and advice from the 
vendor, Both the compuler and the soft- 


the balances owing on the Ledger should 
at all times equal the balance of the control 


gow 
and 
you 


a set of programs that will grow with 
as your business grows; that is, they 


Lastly, if you can figure out what lo do 


can 


3e enhanced. 


with an invoice, credit or rash item you 


Vian 


al Dliplay - needs lo be wide ennugh to 


least the books balance. 




on one line. Meet accoiinling 
IV'items are de^ipied for 80 
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fo prim up lo 10 columns of 


to pay on the Invoice so much the belter. 
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There are three classic tactics for delay 
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MicroCobol Sales Ledger 
program package 

History 

The program package is written by 
CAP-CPP. the largest indeperdenl soft- 
ware house in the UK with about 1,000 
staff. At any one time atmul 70 ptogram- 
mers are working on micros, [n particulgr, 
upwards o/ a do2en people in the CAP- 
CPP MicroProducts subsidiary are con- 
temed with application product support 

MicroCobol is a COBOL based language 
developed by CAP specially for writing 
business programs for micros. It has signi- 
hcant dirfen;nces trom 'iNS COBOL but 
providi^. a number of desirable features 
which normal ANI COBOL Ljnnot sJbi 
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pendent and runs with ai 



ichini 



specifn 



nidual 



MicroCobol Sales Ledger is one of six 
MicroCobol application packages. The 
others are Purchase Ledger, Nominal Led- 
ger, PayroE, Autolndex (for fast file access 
to a database), and AuloClerk (for hie 

fit g of supported 
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Book Keeping 



iJil iTohl pericnli ts h "" ^=d r" There is i Dihi Catalogue program 

, ,' I,. 1 .''''I^j ""^'" the book keepine to keep track of back-uD 

^ ^le b\ product product ^roun o t^ ~ ° , , • '^ uv^*^. i™ljx jj, create 

cusomer ^^^ ^^ ^ersioni and generations iif the Statei 

same file on a single disc. ji,, 

lice Posting Similarly (here is a Catalogued Pimc- Advii 

M udc noHakeuptheinvoiceoption dures program to sequence prapams bolloi 

IL ol invoices prepared by other through a series of operations. Again this the tr 

ii> irt keyed in lollowing line bv line is only esstnbal if some of the work Li groui; 

npt-. on the visual di5pla\ Only the handled in the background in a multi-ptn- often 

fi are posted; no product statistics will grammed compuler. 



.imounl is shown on the file for cefcrenc,; 
but the part still unpaid ia highLghled js 
the a mount owing. 

Allocation can be done as ttie cash or 
rreditis posted, orata later stage as desir- 
nally be printed on 
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liilement includes a Remittance 
.ccdon printed alongside. And the 
line contains an aged analysis of 
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ons and print out the ledger. All [his 
V fast by micro standards, even wi 
'files and slow (loppy discs. CAP ha 
■nt a lot of money getting perfotman 



But some programs do 
slatEtncnt printing nir 
bit, and ,i faster prinli 
help either. 
The books on 



Book Keeping 




tures, either switch them off when ?t"i ■ 
up the parameters of the syEtem, nr hi-; 
leave them blank. The system is quiit 
kindi it will soon tell you if you are doins 
somethingyou might regret. 



totals is printed at Iheendof the month f 
posting to the nominal ledger, Tliere a 
plans for another propam to post [lie 
automatically. It will still be desirable 
print these out for a permanent record b 
fore they are posted, 

ledgers is by journal eniiy and requii 
key entry in bolh places. 

Robustness 

agents; about 75% replied which is abc 
the normal response lo ."iv nLr\i.>\. > 
these aboul half are e.if;iT tii m.'II b.il 
ledger, the others have ii .i\.iil.ihlL' if i 
quired. It seems that there .m- .ibi.uM Jt 
enSalesLedgersinstalled oilier thdii ill t 
agent showrooms for demonstration 
have visited two sites, and it seems tf 
normally it runs very well. There are hi 
ror stories of course, not least when I 
user is determined to use the system ii 
way the designers considered lo be u 
wise. But having got over the immcdii 
problem the users seem to recover th 
satisfaction very quickly. 

Pegler Mnitagement Omsiiita}its, 



THE INTERFACE EXPERTS 

224EDQWAFie ROAD 

L0ND0^W2 

T«l. 01-402 8842 



■DFimr*. linu ApBlafir 



'I, ARiilei, SottiVEre 



Serious Business — ^ 

I PACKAGED SOFTWARE 

IFOR YOUR MICROCOMPUTER 
AT SENSIBLE PRICES 



is PROGRAMMES 



OSBOURME & ASSOCIATES 



r^^ 



TRS°80 MICROCOMPUTERS 



FOR BUSINESS, 

LEARNING AND 

ENTERTAINMENT 

TRS-80 MODEL I TRS-80 MODEL I 
4K LEVEL I 16K LEVEL II 

£385.25 £546.25 

TRS-80 4K Level I System, Placescasse 
the playet , . , iype CLOAD and press the 
EMTER key ... watch Ihescreen for 
the READY indication tvr 

RUN, pres5 ENTER . . . what 

than' Dependingon tlie ^^^^ 

cassette you coLld run Maths, ^**«-», 
English. Chess, Draughts & " — 



le proerE 



IS for 






i!Andi 




"plain language" manual (included) makes it ■ 

to learn. 25-1001, 

TRS-80 15K Level II System, Business pt 

thousands haue discovered the capabilities of Lejel L ^i i y^' -i i '^ 
software meansyou [or your staff) can put It to work immpdialefy "with 
CalculatDr-type keypad now mcluded-yetthe price isatanalltime low 26 1006 



'^^^MO^L I c'^p"u°" ' "^ '^^?'^ "°°^'- " ""^^ BUSINESS 



Modulatn/CDnne 
player. 



Designed to Meet the Needs of 

Business and Administration 

5 Figure Computing Power 

at a 4 Figure Price 



sE: £1,999 




-..^^^ TRS80DIV. TANDY CORPORATION (Branch UK) 
BIL3T0N ROAD. WEDNESBURY WESTMIDLANDS WSIO 7JN 
Telephone 021 556 6101 



m-fjm 



TRS-80 SOFTWARE 



/ Business 
1/ Personal 



y Programming Aids 
y Custom 



/ Games / Utilities 

6 Years IVIicioprocessor Experiencel 



igk 



e 5end a laige SAE fo( 32p lor our TRS-BO soflwaie list, or add £1.85 for the list 

A.J.HARDING CMOLIMERXl 

28 COLLINGTON AVENUE, BEXH I L L-ON-SE A, E, SUSSEX 
_: (04241 2ZD391 TELEX . 8 6736 SOTE X G FOR A.J, HARE 

< G ODBOUT PRODUCTS > 

I HIGH QUALI T Y, RELIABL E Si100_CARDS^!:JD^OTHER^RODLJCTs] 

rHlRtrrFRFnRMANCE VDUS AND PRINTERS . . 




LIT ELECTRONICS 

8WALDEGRAVER0AD LONDON SE19 
Telephone: 01-823 1785 



lEl Isi; 



GEMSOFT 

Specialists in Business Compulets end Software 
APPLE, SUPERBRAI^, SWTP, VIDEO GEME 




Announcement to 
all recruitment 



If you have dismissed 
advertising in a monthly 
publication because of Ifie 
long production time then it's 
time you thought again. 
Computer Age has 
streamlined its production so 
il can lake your camera 
ready artwork just 24 hours 
before going to press. That 
means just two weeks before 
the magazines are 
distributed. 

ComputerA ge 

Gel all the facts today by phoning 

Vanessa Blackburn Kiddle 

or Tina Roberts on 

01-928 6394 



J 



MAIN LONDON 

SORCERER STOCKISTS 

EMG 

01-688 0088 




DISCOUNT PETS 

8K PET WITH LARGE KEYBOARD £«5 

16KE535 3ZKt:640 

CASSETTE £54 DUAL FLOPPY £730 

PRINTER £430 CABLES £25 OR £10 

BASE 2 PRINTER BOOST E375 

TRACTOR FEED. STEPPING MOTOR- 

3 INTERFACES: 3 CHARACTER SETS; 

FULLY PROGRAMMABLE 

TEXAS Tl 99/4 £569 

THIRDGENERATIOM MICRO. MONITOR £t SI 

AIM/KIM EXPANSION POA 
NORTH STAR HORIZON 

32K 2 SERIAL 1 PARALLEL £1400 SOROC VDU £500 

SOFTWARE forNORTHSTAR 

SMALL COMPANY PAYROLL £55 
ACCOUNTS PACKAGE £510 TAILORING P.O.A. 

TECHNICAL BACKUP FROM MAPCON ENGINEERS 
PRICES ARE EXCLUDING VAT 


made for your business requirements: 

WORD PROCESSING SYSTEM f:i999 
ESTATE AGENT SYSTEM £2999 
LEADS AND SALES SYSTEM £2999 
INSURANCE AGENT SYSTEM £2999 
AGENCY SYSTEM £2999 
COMPLETE BUSINESS SYSTEM £3999 

For the Sorcerer Specialist: 

Sorcerer Systems Desk 

Mains Stabilisation 

Cooling Fan 

Memory Upgrades 

Servicing Undertaken 

WP Correspondence Course 

Link your Sorcerer to another Sorcerer 

Linii your Sorcerer to a Main Frame 

Full software list on request 

6 COPIES OF SOURCE MAGAZtNE ONLY £5 

Write to Dept CA6, EMG Microcomputers 
Ltd., 30 Heathfield Road, Croydon, Surrey. 


^ INTELLIGENT ARTEFACTS LTD 

Telephone: Arrmgton 689 
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First-Time User 



iVIariene Brown 




SYSTEMS FOR BUSINESS 

Espagna & Reality Royale 



Based 



IS ion 



ly Rom 



a glossy report, 

"We looked al A, B and C 
panies, now lake your pick 
In Cilrly '78 along tame . 
ment supplier who said In 
their problems for £3000. 

low. who said Ih'ev would 



menls. A month, bter Ihe spec was del' 
ered, "it was a bit of a joke," says Perfe 
"It had aboul four or five major errors a 



JO Grande and his wife Elizabeth, The 
familiarity with the artisans and craftsmi 
of Spain enabled them to sclecl and Impc 
a wide range of gifts and housewar 
which achieved immediate popularity. ujupi't 
The company began in an unused winj; of low. wl 
the vicarage home of Mrs. Grande's fath- pany s 
er. Packing was carried out in the kitchen^ ard pac 
Ihe garage was the warehouse. The com- not ha\ 
pany now employs 170 people locally and whole I 
imports arlefacis from all over the world house tin.ih *.j«i-». " .^.^_t '-■ 

small gift shops to household name multi- make of macliine. The nt 
pie storeb and mail-order 



.of 



lied off 



other 



>. The order the machine: and Ih 
ipany ing, "Sorr, 



."This I 



h relief 



weU-w 



based on mistrust, leading to difticuliy in house that pramised a treasure-trove of ot programming- all strong selling pom 

Eguting each other out. He says; "'Vou communication aids and support services - wilhin the price range of £64,00(1, T] 

have got to find somebody who knows in exchange for £2.1,000. Tlicn as the pro- primary' nb|echve of the system is to pr 

what he is talking about; and really look Hems and issues of hardware.'software vide accurate and consistent informatii 

around, because the software is going to qualitv liecame murkier, Espagna decided to support ihc company's actiiitics und 

control what you can and cannot do." to advertise for a 01' Manager - and conditions of rapid growth and chanp 

Taking their first look at the small com- Georgorcrfect entered the scene. Perfect says: "After what we we 

puter market, thev were hopelessly lost. Perfect's first concern was to make a through, CMC Reality was a pleasant si 



auditors 



n.Hega 



mg users for a teferencf, not jiisl a wieii ■ 
fewlikeothercompanies." 

The system was ordered in the last week 

nf April with delivery requested at Itieend ' 

nf May; the deadline wan met. In the same th 

month, Espagna's previous .iccounting P' 

machines developed faults requiring parts ni 

for which they were quoted four weeks ci 

delivery. Faced with the total loss of their daies rne sn 

sales ledger they were forced to take a analysis, crei 

Samble, They went straight in at the deep end of each 

' " ' n parallel and did rot test statements from th 



First-Time User 



same files with either 
much nicer language t 
lity Royale because il 



a lot q 



e day, everything is done for us," sa 

rfect. The system produces the delivery Education Centitr, CMC run am 

Jte on demand and when despatch is trainine procrammes for non-t 

infirmed, an invoice is printed. If up- personnefand management (as 

ites the sti)ck,^custonier hiatDry,_ sales EDP cognoscenti); everything, 

tile from computer appreciation cdl 
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ledger, and payroll will link in 

nal and Espagna will recHve their profit grams coinpatible with the packages 

.indlossreportsautomatically, which they purchased and they sec a 

Hri. (Real-time Programming Lan- heallhydemand forihesefromotlierusers 

guage), purpose-designed for Realitv of the same packages To date they have 

Roiale. by SMI in the United States, fits complete systems for credit control, sales 

into the file layout and the general archi- functions, salesman comirtission and 

lecture of llie machine. George Perfect de- stock control, as welt as many reports and 

scribes RPL as "a very cryptic language terminal enquiry programs, all of which 

that fits Reality like a glove", easv to leam Ihey feel add gieady to the value of the 

and similarin a few respects to BASrCbut base packages, 

executing three or four times Faster. Espagna as a time-sfiaring bureau 

George Perfect says thai anyone with sts would offer dieir customers a payroll and 

months' experience of a programming lan- general accounting computer ser\'ice Per- 

guagewillmaslerRPLwidtlittlediffi.-ultv. feci claims he can offer other busine'iS 

■" ■ ■ ' :e between RPL and BASIC 
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The System 
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^^^^^^^^^^^^ Espngna has never hten charged br ,^ 
ghts from my chair as DP neering support from CMC Rei-mtlvthey 
ondering whether orders had had a maim failure. "We liad tht'CMC 
unh the credit checking," Mys engineer hen.- from 1 i.i'dock in (he after- 
cct noon undl 1.30 in the night, and il was free 

?l charge. We also had offers from CMC's 



"They 



..epared .0 



To date CMC has installed more than 
180 machines in Ihe UK and worldwide 
there are over J.IMO Reality inslaJlaHons; 
only in the UK du Ihey refer to the machine 
as 'Re^iJity Royale'. Machines are manu- 
lacHired at Hemel Hempstead and the 
parent company, Microdala [nc, is in 
Irvine, California CMC have agents and a 
liirnetiviirk 111 Eiirop,', the .Middle 



POWERFUL MICRQSI 



AT THE 
RIGHT PRICE 



• Multi-User •Miihi-Tasking 

• Mulu-Language •Hard l")isc 
Storage • Word Processing 

• Priced from under ,^5000 
Languages supported include - 
R asic, Cobol, Fortran. 
Ol-M.Eiducaiional and Dealer 



FQUINOX 

COMPUTER SYSTEMS UMITED 
Kleeman Hdusc, 16 Aiming Sircct 
New Inn Yard, Londtin EC2A 3Hli 
lel;01-73» 2387 4 01-729 4460 




\Biw here at disconnt prices ! L 

\ ttttVA I ^ Fjllaller-salesserviceinoufowrworlishops -^ One yearquaranleeonall machines ^f 




^^t^ Yi rdealerforBath.BrJslDlandS.W, 

Tel: Lath (0225)28819 



Wb stock ntmponmts.U 







FIRST WISE MAN 
computer magszire." 
SECOND WISE MAN 
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The Times enjoyed 
our earlier issues 
Did you? 



Computer Age 




Each issue costs 60p [including postage and packing) 
WRITE TO: COMPUTER AGE, 4 VALENTINE 
PLACE, LONDON S.E.I. 



<jng applica^ls %«th prevmu. 




If you are pui^led bv Ihe 
compulers - ihen pujzle ni 
Computer Services are dis 
for CP/M based and App). 



Jling 



software for micro 
Great Nonhern 
rst class packages 




GREAT 

NORTHERN 

SOLVE 

THE 

SOFTWARE 

PUZZLE 



lere are complete packages for; 

Stock Comrol for retailers for Apple or CP/M Systems. 

Integrated Accounting System - Sales, Purchase and Noi 

Professional Client Billing - complete invoice and sales li 

Statistics for Apple. 

Data Base Management lor Apple or CP/M systems. 
M you want to write your own then use MAGSAM mulli-inde) 
Whatever your needs, stop puzzling - contact your dealer or 

GREAT NORTHERN 

116, Low Lane, Horstorlh, Leeds, LS18 5PX. Telephone; I053Z]589980. Telex: 556276 FOR GT. NORTHERN. 






XITAN SYSTEMS LTD 



£4409.00 for the system with VDU 
CROMEMCO SYSTEM 3 



size noopies. (Persci 217). RS232in(er[2 
device, parallel primer port (Cenirnn-cs' 

tor eipansioii Lear Si5lrT->; i^- 

CROMEMCO's CDOS 



CP/M) (or Ihe 
CPM374X iililltl 



fast RAM. anal i 
iBIs) 21 5l( 




10 10 llrriBE lasler Ihari ihi 



ON DEMO NOW! 
The Cromemco Z2-H 

ir only £S3flO,00 get the rBllaBility and quality of 



XITAN SYSTEMS LIMITED /§^ 

23 Cumberland Place, Southampton SOI 2BB (lpRA)| 

Telephone (0703) 38740. Hours Tuesday .Saturday 9.30am to 5.30pm ^^^ 
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SYSTEMS ON THE HORIZON 



Horizon with 48K and twin D/D 
drives. TVI-912 VDU, 24 x 80, 
protected fields etc. Paper Tiger 
printer, 132 cols, Grapliics. 
System complete 
with cables: £2785 



Horizon with 46K and twin quad 

drives. TVI-912 VDU, 24 x 80, 

protected fields etc. Anadex 

DP9500 printer, 200 cps, 132 

cols. 

System complete 

with cables: £3695 



m 



Horizon with 64K arid twin D/D 
drives. TVI-912 VDU, 24 X 80, 
protected fields etc. NEC Spin- 
writer, letter quality printer. 
System complete 
with cables: £4295 



Horizon with 64K and twin quad 
drives. Wordsmith Video 
System, 40 x 86 chars. NEC Spin- 
writer, letter quality printer. 
System complete 
with cables: £4995 



The North Star Horizon has proved itself to be one of the most reliable, 
low-cost high peformance microcomputer systems on the market. These 
features are enhanced by the flexible range of system and application 
software now available. 

ALL NORTH STAR CONFIGURATIONS ARE EX-STOCK. 
ATTRACTIVE DISCOUNTS GIVEN TO DEALERS, OEM'S AND 
EDUCATIONAL ESTABLISHMENTS. 

For further information piease write or phone for full pricing details and 
product catalogue. 
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